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/  ■  PSEKACC3I3-ii;j)  ORIilTKOSIS 

4. 

by  Joan  Viouchangs 

hood  of  the  Laboratory  Institute  of  Pasteur,  Paris 
(Virus  Lervieu ) 


::  u...  .ass  of  parrots,  psittacosis  is  present  in  animals  as  ;oiv;ruliscd 
infos  sic  r.u  .  «i  c.  prod oninanoo  of  digestive  eynptcns.  Trcnscissablc  to  :  .an  it  takes 
on  the  uvuw.  ;tsra  of  qa  infection  of  a  typhoid  typo,  d’lring  which  in  (pr.oral  pulmonary 
set  in.  Cns  always  finds  at  the  beginning  of  human  cpid-m-ics  a  contact 
;ath  sick  birds.  It  x:as  essentially  this  opidcraological  character  -which  allowed 
the  ciar.ciul  identification  of  the  discaso. 

Tho  experimental,  research  taken  up  a3  a  conacquonce  of  the  great  pandemic  of 
1929-1930  resulted  in  dpomplete  rovision  of  our  knowledge  of  cdiology  of  psittacosis  . 
They  demonstruted  that  the"  agent  of  thl3  disease  was  an  ultra virus.  v 

"  \ 

Chaptor  I 

History  *  v 

In  1879,  Ritter  obsorved  at  Ulstor,  in  Switzerland,  soven  cases  in  humans  of 
pnounonia  infocticns  and  carrying  the  diagnostic  features  of  pneumonic  typhu3  but 
ho  note at  that  ties  thcro  was  noithor  pneumonia  nor  typhus  in  the  regions.  Tho 
development  of  thi3  epidemic  coincided  with  tho  importation  of  par^Okcots.  Those 
animals  showed  certain  signs  of  sickness  after  which  one  of  them  diod.  Ritter  (1) 
established  a  relationship  between  th3  development??  a  human  epidemic  irfths  aviary 
epidemic .jssstad,  I!o  oacrificod  animals  which  had  survived:  Earlior  the  bacteriological 
ex.minaticn  of  tho  organs  nado  by  Eborth  did  not  result  in  positive  results. 

Throe  years  later  issxias 0Ttx:LxrtisdkarCTCi±35  /c^.-.-v  facts 

were  observed  at  Earns.  A  four  cases  wore  noted,  at  Leipzig  in  1886  and  in  1837  at 

Following  tho  importation  of  parakeets  thsb  in  1892,  an  important  opldonic 
sprung  up  ir.  burls.  In  Coccnbor  1G91  two  merchants  tiought  five  hundred  parukcots 
from  friios-lyras.  ii;:snr±dsrg  Half  of  those  birds  clod  on  the  trip.  Cn  their 
arrival  in  in;jl  on  tho  3rd  of  February  1892  thcro  woro  only  about  t;w  hundred 
paralcoots  left.  They  woro  soparatod  into  two  lots  'hich  consititutsd  the  two  . 
principal  foci  of  the  epidemic.  The  secondary  foci/5  was  dotermned  by  the  sals  of 
infected  parakeets.  The  first  focus  originated  in  22  tat  human  cases  r-nong  which 
there  wore  six  doath3j'  the  secondjthero  woro  SOcases  and  8  deaths.  :rs/t  astou  (l) 
it  was  faxiy  purely  an  cipizlsxz  opidoaic  of  infectious  pneumonia  which  in  worn  way 
resulted  froa  tho  discaso  of  parrots  transmitted  to  nan.  In  tho  report  to  the 
Council  of  Public  Hygiene,  Dujardin-Scaucots  (2)  considered  tho  symptoms  shown  by 
the  pitim-.ts  were  of  an  infectious  grippe  type,  and  dospito  the  fact  t*  at  the 
parak-.t.,  ..  earned  to  izz  have  boon  tho  cau3o  of  tho  opidenic  this  was  only  wr.  apj*caranccr 
^/Ln  eu  ;  -^tity  the  epidemic  had  spread  in  from  sa  nan  to  can;  ho  sm  cited  a -certain 
number  of  w~  cs  in  patients  who  had  never  cone  in  contact  with  the  responsible 
parakeets.  In  considering  those  facts  Peter  (3)  presented  tho  hypothesis  which  was 
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a  ease  of  typhus  epidemics  tilth  relapses,  spontaneously  created  by  parakeets  which 
had  been  subjected  to  generally  unhealthy  conditions—  a  faulty  Interpretation  which 
underlines  the  aviary  orlln. 

A  second  epidemic  si  ilar  to  the  first  appeared  ths  next  year  in  January  1093* 

An  investigation  conducted  by  Dubios  (4),  lead  him  to  discard  the  idea  fief  a  corraon 
infoctiouo  pneumonia.  Ha  adopted  tho  idea  of  a  (special  Infectious  illness,  determined 
by  contact  with  infected  porakoota  and  ohowa  that  the  pnounonia  manifesto  itself 
" opiphonomonon,  n  acute  additional  complication  nearly  always  rathor  tardy"  * 

a 

Du^ardin-Boaun»ta  (5)  then  retracted  his  original  opinion  and  admit  that  the 
sick  parakeet  night  be_ths  factor  of  inflection. 

The  hypothesis  of  a  opeoiul  disease  was/ by  the  discovery  made  by  Hochod*  (6) 
made  in  1892  of  a  special  microbe  found  in  the  bone  marrow  of  infoctod  parakeets. 

It  was  a  negative  gram  bacillus,  abort  and  very  mobile.  Tho  bacteriological 
examination  was  concerned  vdth  tho  dried  up  wings’  of  tho  parakeets  which  had  died 
during  i&enos-Ayres  trip  approximately  four  mohths.poarlier.  this  germ  was  found 
in  all  the  examined  wings.  It  could  be  cultivated.  ^Pathogenic  for  pzaaisc  parrots, 
the  pigeon,  mico,  rabbit  and4  also  in  a  lessor  dogroo  tho  guinea  pig  and  tho  dog. 

Tho  experimentally  started  disoaso  in  parrot3  presented  the  same  characteristics  of 
tha spontaneous  prr^rt  illnooo.  Kocard  coneludod  that  the  ep'150Tl c.  and  tho 
related  human  cases  woro  caused  by  this  microorganism. 

Three  years  later  in  1896  Gilbert  and  Fournior(i)  during  a  new  small  epidemic 
confirmed  ths  work  done  by  Kocard  in  what  concoms  the  presence  of  this  bacillus  in 
|  tho  blood,  tho  viscera,  the  intestines,  tho  bone  marrow  of  tho  diseased  parrots. 

|  !!owovor  they  woro  unablo  to  find  It  in  man  during  tho  illno3s.  Only  in  ono  case  • 
were  thoy  able  to  Isolate  it  In  the  blood  taken  from  the  heart  of  a  person  who  had 
|  died  of  psittacosis  (2)  •  They  also  showed  that  agglutination  reactions  xarmxSdsjtesi 
can  bo  obtained  by  having  tho  so  run  of  the  disease  act  on  the  bacilli"  3  of  Kocard. 
i  However, later,  with  now  patients,  these  very  same  authors  (3)  were  unablo  to  bring 
t  the  agglutinating  power  of  the  serum  into  evidonco.  Sicard  (4)  and  Kicollc  (5) 
j  also  obtained  only  negative  results  both  in  tho  ggglutinating  powers  of  the 
j  Kocard  bacillus  On  iezz  material  of  human  origin. 

I  ‘  ~v/  *  '  H 

•  ’..'nile  the  epidemic  foci  had  nearly  completely  vanished  in  Franc<jbow  onco 
appeared  in  1897  in  Italy  zszi,  under  the  some  conditions  following  tfo  importation 

i  of  parakeets.  An  <cutc  cpdi  epidemic  appeared  in  gormany  in  1899,  during  which 
|  Leichtcnstarn  and  Czaplevraki  (6)<  invalidated  Ilocardi  results  and  only  attached  ths 
[  value  of  the' hypothesis  of  tho  relation  betwoon  f,p,'."^'r7  and  the  human  epidemic. 

During  tho  folloi/ing  years  small  isolated  foci  woro  signaled  in  various  countrios  i 
t  In  Brasil  (2(7)  and  in  the  state  of  Hew  Hampshire,  US,  in  1904  (8)  in  Englondl$14  (9) 

!  in  ?o nssylvaina ,  Unit o o  Stales,  in  1917,  and  again  in  5ks^bsadpdzii±5gfflg  Great  Britain 

•  1924  (Edinbpg'rg),  in  1926  (Birmingham)  and  in  1927  (London).  These  cgsttxzx  epidemics 

|  not  nunbrouii  and  not  important  remain  localized.  A  contrast  with  the  great  psittacosis 
I  endemic  of  1929-1930,  during  which  one  was  able  to  notice  very  numerous  foci  in  most 
|  of  the  American  and  European  countries. 

|  It  started  duzlng  July  1929  at  Cordoba  (Argentine).  After  tho  manifestation 

i  of  tho  first  casos  tho  doctors  diagnnood  it  as  ths  Grippe.  Ono  of  them  Barros 
|  diagnosed  it  as  psittacosis  (10)  and  (11).  hhen  the  true  character  of  illness  vets 
I  made  known  tho  countrivb  bird  merchants  rapidly  sold  their  stock  to  foreigners  at  vary 
j  low  prices.  The.  importation  of  those  animals -wliimh  was  at  the  origin  of  tho  disease 


which  appsarvd  in  Europe  and  Forth  Africa;?.  Ths  cpditarfLe  was  especially  anxte  in 
Gsrcr-ny ,  In  England  and  In  the  Unites  States*  The  sanitary  statistics  ,givo  the 
following  numbers;  Go many,  215  casos  (45  fatal)}  Unites  States  169  cases  (33  fatal); 
England  125  case?;  Frnncab:7  in  Paris  and  13  at  tho  Havre;  febsS±  Austria  7} 

S’./itjorlrad  5;  Cfcachslcvakia  6;  Holland  9?  Dormark  5j  Sweden  7}  Poland  2;  Italy  5, 
Algjria  9j  Canada  9*  A  certain  number  of  cases  wers  also  ncntlonod  in  Spain, 

Portugal,  Cuba,  San  iianc  Salvador,  Guatemala,  and  tho  Hawaiian  Islands* 

Ecaausc  of  tho  mportanso  and  of  tho  v.*ido  spread  nature  of  this  epidemic 
it  sa'u._j  numerous  invest i Rations  which  had  its’  goal  in  particular  to  define  the 
disea-es*  etiology.  Bc.iscn  and  his  collaborators  (1)  dgnanstasdastjc  first  demonstrated 
tl  at  the  blcod  of  tlu  patients  sterile  in  the  usual  culture  media,  inoculated  by 
antrapontoneal  or  even  intramuscular  means  to  zebra  parrdrcetS;  was  able  toe  osrmnicato 
zztzz-zz  a  disease  transiiasablo  in  series  to  thsse  birds.  They  were  able  to  c omploto 
the  sarse  demonstration  with  mateilal  filtered  and  non-filtcred  coming  from  diseased 
parrots. 

Shortly  aftor  tho  publication  of  tho  two  British  authors,  a  noto  by  Levinthal 
(2)  appeared  in  Germany  which  described  very  small  corpuscles  found  in  tho  rosidual 
of  organs  or  organic  liquids  and  to  which  ths  author  smnfcba&x  contributed  an 
etiological  significance.  The  discoveries  nado  by  Bcdson  and  Levinthal  were  soon 
confimsd  on  all  sides;  by  Ebrz  Kruawiede  (3)  and  his  collaborators  in  ths  US  who 
also  were  able  to  transfer  tho  disease  to  tho  white  mouso;  in  Franco,  by  Socquepeo 
and  Fcrrabouc  (4).  On  the  other  hand  Ccfrea  (5)  and  TilHe  (6)  rodiscovorod  the 
corpuscles  described  by  Levinthal. 

During  ths  years  which  followed  this  worldwide  epidemic,  now  cases  of  psittacosis 
havo  been  noted.  However,  in  general,  the  source  of  infection  was  a  bird  &£  coming 
from  ths  local  source  and  not  import od.t  / 

Thus  in  the  Unites  States',  psittacosis  was  noted  at  tho  beginning  of  1931  at 
Brooklyn- and  during  the  last  three  months  in  flew  York  and  California  (7).  Ths  next 
year  7 6  casos  with  7  deaths  wore  noted;  And  in  1933*  fifteen  of  which  4  were  fatal  ‘(8), 
In  1934  arsimqsit  epidemic  described  from  Pittsburgh  during  February  and  March,  during 
which  37  people  wero  affected.  •  * 

Two  cases  were  noted  in  England  in  1932  and  3  in  1933  (1)*  In  the  Netherlands, 

6  va. nj  rodognisod  at  tho  end  of  1933  end  the  beginning  of  1934  (2).  In  Gormany 
a  few  case 3  wars  noted  at  tfc3  end  of  1931  (3)j  in  1933  and  1934  seventeen  r.r-»n 
epidemics  wore  apparent;  32  cases  were  reported  (4).  In  France,  isolated. foci 
wore  =snifo3t  in  1932  (5)  and  in  1933  and  1934  (6,  7  &  B), 

•  * 

In  Juno  1934  following  these^opidemics,  the  permanent  committee  of  the /Office 
of 'international  iz?rizr:x  joublio"hygienc9(9)  published  a  report  on  the  measures  Esxfcfcr 
mnsr-nm;  which  should  bo'  taken  in  a  double  way  for  both  prophylaxis  and  to  diagnoso 
ths  sickness. 

Ms  cpidcmc  has  taken  place  since  that  date;  however  small  foci  spring  up  from 
V — ;  to  tins  in  regions  more  or  less  distant  (  such  as  that  studied  by  Thalheiner'  (10) 

Ir.  rails  in  1937).  They  were  proof  of  the  aluyys  dangerous  possibility  of  a  roccurenco 
of  ths  epidemic  and  of  the  necessity  to  maintain  extremely  strict  prophylactic  measures. 
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•vo  Mill  la  tor  oeo  In  tho  cJiaptor  con  30  c  rated  to  epidemiology,  that  the  psittacosis 
virus  Is  not  only  found  among  p3lttacidea;  CBdddrftr  numerous  othor  birds  night  harborataj 
canaries.  It  va a  also  discovered  that  a  virus  not  quite  Identical  to  that  of  psittacosis  1 
howovor  very  close  and  called  ornithosis  virus  was  a  cause  of  pigeon  disease  and  disease  j 

among  doicsatlc  hone,  it  was  thoro  fore  labolod  ornithosis. 

i 

Tho  systematic  study  of  the  characters  of  virus  of  psittacosis,  ornithosis  have  j 
allovfcd  to  bring  them  closer  to  othor 'virus,  onolnona  oarlior  that  of  vencrio  lynpho- 
gronulomotesis  (ili  diseasos  of  Ilicolas  and  Favro),  a33t  or  more  recontly  Identified  j 

ouch  as  atypical  pneumonia,  nwningopneunonin,  and  cat  pneumonia.  Tho so  studies  have 
resulted  in  elaboration  of  a  classification  of  the  h  whole  which  allows  ono  to  arrangs 
these  various  virus  on  ono  oaaa  group  and  also  to  arrange  special  methods  of  idenfi elation. 


CHAPTER  XI 

Clinical  Characteristics 
I.  Human  Disease 

e 

The  clinical  picture  of  psittacosis  has  principally  been  mafcl t  .-guide signed  by 
French  authors  OS  (/■:.  ccr.3cquence  of  the  1892  and  1S93  epidemics.  As  wo  have  seen 
the  merit  of  having  con^iuured  this  disease  as  a  quite  separate  illness  goo 3  to 
DubJLcf,  until  then  it  had  been  considered  jss  pnouco-typhus  (Ritter),  the  grippe 
(Dujardin-Baauaotz}  or 'for  1*0 c curing  typhus. 

The  description  as  given  at  that  time  and  during  the  next  few  years  by  Dubiof,  (1) 
Gilbert  and  Fournier  (2),Dupuy  (3),  was  found  entirely  confirmed  by  tho  authors 
who  observed  the  epidemic  of  1929  and  1930  and  particularly  Ad any  (4),  Studdce  and 
Scott  (5),  Mayer,  Gerke  and  Geist  (6). 
average 

Tho/duration  of  the  period  of  incubation  can  bo  six  to  approximately  8-10  days 
(Gilbert  and  Fournier,  Slkolos  (7),  Enbdcn  and  Adary  (6),  Kordeschee  (9),  Ksrschon- 
otelner  (10).  Shorter  (4  dsys:  case  of  Hegler  (11)  oa  longer(21  days)  delayes  have 
been  noted.  Levy  Simpson  ostinated  in  general  tho  period  lasts  approximately  15 
days,  bub  may  be  shortened’  to  10  days  or  lenghtened  up(  to  18  days  at  the  most. 

The  signs  of  attic!:  are  no  different  from  the  great  typhoid  infection;  the 
illness  starts  with  a  general  j «- 1_  ji  feeling, of  general  pain£;often  Intense 
headaches,  raslaaligjrj- nausea.  Temperature  rapidly  reaches  39°  to  40°.  Epista^is ) 

\  diarrhea,  vomiting;  have  been  noticed  in  certain  cases.  The  patients  some times  present 
4.  i^iatuacali lcore  rarely  cttn/^Ti Tic  ur  ^rufLbd,.' •*  These  signbs  are  usually  entrenched 
within  a  fev  hours.  Howavor,  cases  have  been  noted  whefo  the  disease  picture  comes 
slowly  ,  progressively,  in  four  to  five  days. 

.  The  period  of  state  is  characterised  best  of  tho  tins  by  exhaustion  and  ertreaa 
Ltr  A  prostration  of  tho  pationt3  (Dubief )  accompanied  by  pub- 
dolir  an  or  continued  delirium  (Gilbert  and  Fournier).  During  the  entire  crisis 
( psricw  the  ten,  eruturo  frcteflns  at  approximately  40  to  41°  without  very  heavy  ,  „  - 

'irair.  j  changes.  The  patients  aro  often  of  eiArorm  pal£u^(Keltrnnn  (l)_  H* '  '*  • — 

dash  ..-.  riatee  the  profound  intoxication  of  tho  organism.-  "pink  blotches’*"  have  Seon 
fcar.ua  from  the  ser3nth  to  the  fourteenth  day  Hutchinson,  Rowlands  and  Levy  Simpson 
U)»  m  ten  j/aroa of  tho  covering  of  the  chost,  of  the  abdomln  and  tho  patients 
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Thirst  i3  3raat.  Nausea  and  vomiting  sometime  'continue.  Constipation  13  uoual. 
Urination  13  rare,  dark,  albuminous.  Gunther  (3)  insists  on  the  fact  that  ho  has 
na ver  observed  '  •  '•  During  tho  bi ginning  of  tho  crisis  there  aro  no  gfcgna 

xzZ  particular  casmsHmac  reapitory  signs  except  sometimes  a  'slnenateria  polytnea 
(Aujloun  and  Judo),  however  on  tho  very  day  following  the  first  symptoms  one  may 
oboorvo  pulmonary  signs j  thoy  ooasti'xoo  show  themselves  la tor,  around  tho  7th  day 
from  tho  start  (Gilbert  and  Fournier)  ,  or  even  towards  the  11th  day.  The  cough 
usually  comas  first,  but  might  bo  missing.  Certain  authors  consider  it  exceptional 
(uunthur).  Tho  disease  presents  abundant  expectoration!  sons  tines  this  is  lacking. 
Curing  a  somatic  examination  one  finds  foci  of  pulmonary  congestion  of  a  transient 
typo,  developing  by  successive  thrusts,  evolving  towards  hopatisation. 

r-  fir.-  .  ov  *** ■* •*  ic.fr 


t  v  •*  • 


Tho  neval  disordor*.  '■ 


car.  trail  on.  However,  the  pulmonary 


phenomenon  continues  to  dominate  tho  scone-  because  of  their  intensity  to-aopear. 

Thus  tho  infection  nay  be  attributed  to  a  reaction  oD  the  heart.  Tho  favor 
rises  until  it  reaches  41°.  Tho  patient  is  in  a  perfect  typhus  stage,  with  patj*6  <-  ~ 

ology  end  tondsrhcs3  jumps.  Dyspnea  becomes  extrema  and  final  co$a  sots  in.  Death 
follows  in  the  2nd  or  3rd  eoptonorla.  In  casoso  ovolving  towards  recovery,  the 
symptoms  usually  decrease  and  disappear  between  the  Cth  and  the  10th  day.  The  fever 
returns  to  normalaftor' gradual  decline  and  lysis,  the  average  total  duration  of  the 
disease  is  3  'weeks.  Tho  convalescence  is-  always  very  lengthy. 

in  addition  to  the  intense  and  acute  type 3,  all  the  others  have  observed 
attenuates  forms,  benign,  in  which  the  fever  does  not  go  over  3 3  or  39  degrees  with 
Generally  light  signs,  without  pulmonary  affliction.  The  evolution  of  these  forms 
is  short  and  docs  not  last  more  than  8  to  10  days.  They  are  costly  observed  among 
children  and  young  patients.  *  x 

Tho  prognostic  of  intense  typo 3  is  always  serious ./flge,  former  organic  damages 
are  the  main  factors  in  tho  acutoness  of  the  disease.  However  it  13  impossible  to  prog* 
nostie&a  tho  evolution  of  this  disease  beyond  theso  notions.  Levy  Simpson  howover 
consider  that  a  n:  caber  of  pulsations  bo  low  100  is  a  favorable  indication. 

Mortality  13  high.  Kilienna  (l)  counts  22  out  of  55  patients,  ie  37,  28  %• 

According  to  Cupuy,  this  %  was  44,  23  from  1092  to  1097.  Curing  the  pandemic  of 
1 1929-30  mortality  was  below  20#  apdtesrf±g±qagfacs  among  a  limited  series  bbsorved 

!  by  Lovy  Jicpson.  V.'cltaann  values  itr-obH!^-#*  _ 

|  c srrutfi  r  it 

II.  P^ittacldes  natural  disease 


or% 


The  period  of  incubation  among  receptive  birds  is  variable.  It  switches  from 
2  to  5  days  or  13  prolonged  into  a  few  weeks. 

Eostly  nr)  rm-y 

T ha  ciccase  ia/manigosted  by  general  end  digestive  signs.  Thd  animal  become 3 
post ra-c,  alcepy,  inmobilo,  refuses  to  oat.  The  feathers  stickup,  the  wings  droop. 

I  Tho  hir'd  -ails  his  cage  and  feathers  with  an  abundant  green  o  Tensive,  often  bloody 
lilarrhca.  In  general,  one  observes  an  ocular  nasal  catarrh.  Loss  of  weight  becomes 
'are  pi’cnour.ced  and  death  follows  in  approximately . 3  to  9  days.  However  all  tho 
uses  arc  not  fatal;  tho re  arr&many  begni/n  and  abortive  cases.  If  the  animal  does 
at  dlo  at  this  time  tho  diarrhea  stops  and  appetite  increases.  Respiratory  difficul¬ 
ties  night  appear  during  tho  evolution;  dyspnea  with  beating  of  the  wings,  coughs; 
at  usually  they  remain  in  tho  background. 

Tho  chronic  cases  muit  also  be  underlined  as  they  aro  extremely  important  from 
U  epidemiological  point  of  view  in  the  spread  of  the  illness. 


.;aw»wi»iw 


Chaptor  ITT 
Epidemiology 

Durfjt.j  .tho .  1092-3  epidemic  and  tho  pandemic  of  i  ooo  on  * *4  .  . 

J1*  »My»£ggS  23-^SS,  d 

handln  th«  Mwf^3  ^r°a  orlSinal  lot,  had  been  ro  partitioned.  On  tho  other 
“Tiif  *ho  years,  tho  source  of  infection,  vaTin  nearly  all  cases, 

Sd  SiSSdiuSSr  #  13111  frca  an4aal0  rdi8ad  **  tho  COURtry  v*ora  «»  opwenu.-s 

^»lo,acnt  of  those  bogtanlngs  ia  cixplainod  by  tho  esciatanco  of  viruo 
!  tr*??°  **£*2  b®th  curod  aninala,  or  health  carriers.  Mayor  and  Kddio(l) 
^JL\  tCT.°LfaCt  notcd  111  --li^^ia  hua  ondrios  that  latent  infections 
moboto  frequent  than  apparent  disease.  This  fact  has  been  demonstrated  in  other 
xorz9|  la  oouth  iccdcA  and  Australia , 

„vP*L  boginnlr.g  of  infection  in  exported  animals  is  due  to  bad  transport  conditions, 
to  changing  ox  cximato,  and  to  the  number  of  birds  brought  into-contact.  •,  . 

...  f?  caf?8  of  contagion  fron  sick  birds,  tho  disease  if  often  directly  transmitted, 
oota  vhrough  contact  or  through  bites j  there  ore  many  cases  of  this  typo  of  contagion 
aeons  proprietors  who  feed  their  parrots  from  mouth  to  mouth.  Tho  contagion  can  also 
cono  ajout  indirectly,  through  nasal  secretions  and  tho  spittles  which  parrots  have 
the  habit  of  throwing  around  then,  or  fron  their  defector,  urines  and  feces.  ?hi3 
tyj«  of  indirect  transmission  has  beon  noticed  anoijg  subjects  who  had  simply  cleaned 
too  cages  of  sick  birds  or  manipulated  tho  carcassed  of  infected  animals. 

On  the  other  hand  it  is  certain  that  psittacosis  say  bo  given  to  man  through 
tho  intermsdiary  of  apparently  health/ birds,  virus  carriers.  Hogler(2)  sneaks  of 
a  small  opidemic  which  had  a  healthy  pax-rot  os  a  cause.  Lons  and  Kreuchofe)  relate 
tho  case  of  a  parrot  who  had  boon  living  In  a  hone  for  a  year  and  suddenly  started 
an  epidemic. 

•  however  wo  have  to  Insist  on  the  fact  that  parrots  and  parakeets  are  not  the 
only  faetors  in  transmitting  psittacocls.  Hogc(l)  states  that  all  tho  birds  of  tho 
psittaaida  family  nay  bo  actual  or  potential  carriers  of  p3ittaci3is;  amazons, 
douclo  headed  mcmicans,  ,;ray  african  parrots,  cackatcws,  aras,  lori3,  inserarablo 
parakeets  and  allsl^alar  birds.  Meyer  and  Eddie  evon  found  tho  virus  in  tho  latent 
stage  in  the  canary(20.  Eoucakino  (3),  Sturdce  and  Scott (A)  and  Arnstrong(5)  had 
already  spoken  of  human  caecs  in  relation  to  canaries. 

In  1940  on  the  one  :  .a!.  Soles (6)  demonstrated  that  the  vlros  of  psittacocls 
was  the  cause  of  South  a.  .-lean  pigeon  disease,  and  on  the  other  hand  Pinkerton  and 
Swank(7)  in  tho  United  l-.to3  isolated  a  virus  morphologically  identical  to  that 
of  psittacosis  among  pigeons  restricted  to  a  diet  lacking  in  thianinqj  however, 
this  last  virus  while  it  was  able  to  provoke  a  deadly  meningo  encephalitis  in  nice 
through.  Intracerebral  inoculation  was  deprived  of  psaasegf  pathogenic  power  when 
inoculated  poritoneally. 

It  was  possible  for  Meyer  (8,9)  and  Mayor,  Eddie  and  Yaaanura(lO)  to  traco  the 
relationship  with  sjadeepdisoaoed  pigeons  in  tho  history  of  certain  human  psittacosis 
patier.l  i  in  the  U.  5.  •  In  ^n gland,  Ardrcvos  and  ’1111a (11)  discovered  tho  virus  anon 
apparently  healtiy  pigoons. 

^cs  observations,  confirmed  by  Sandal,  Wall  and  Gr©s$12)  and  Zichis,  Shaughne 
#sy  and  E--~ko(13),  led  to  recognition  of  the  existence  of  a  Psittacosis  type  infection  • 


aaonj  pigeons,  an  Infection  which  Mayer  offered  to  nano  "Ornithosis"  .  For.  a  s  had 
!w?  ooserved  by  Colcs(lA)  e»'  Pinkerton  and  f,wank(15),  the  virus  isolated 
if y^f  fr?*~  *U^?0R?  ^®jL"ot  Pathogenic  *or  edee  when  it  is  injected  peritonoally, 
nich  already  indicated  that  one  was  not  in  tho  presence  of  2  completely  identical 
viruses,  rurthur  on,  in  the  chpptor  on  experimental  study,  wo  win  soa  a  few  no re 


rno  dl30:1E0  ha3  also  been  discovered  acorn;  chickens*  I'-cyer  and  Eddie(l'). 
ina  virus  isolated  fron  sick  chickens  is  in  every  way  similar  to  that  isolated  in 
tho  pi.;eon;  by  intramuscular  injoction  in  tho  chicken,  it  produced  a  fatal  disease 
Eddie  and  Prune  in  (1)  s’,  owed  by  the  study  of  tho  oorun  by  means  of  tho  reaction 
of  donation  of  tho  coaplomont,  that  turkeys  and  dome  otic  ducks  aay  In  a  larro  pro¬ 
portion  carry  tho  virus.  °  v 

It  appears  that  the  sick  pigeons  aro  noro  dangerous  than  Hero  carrions,  for  they 
spread  tno  virus  in  far  greater  quanta  ins.  It  is  enough  to  think  of  tho  great  nunbor 
.  of  people,  who  in  the  country  and  In  parks  and  public  places  in  towns,  constantly  , 
live  in  th&  proxialty  of  chickens,  ducks,  turkeys  and  pigeons  to  roalizo  tho  impor¬ 
tance  of  the  problem. 

Casas  of  contagion  fron  sick  to  healthy  human  beings  oxist.  However  they  aro 
very  rare(Xer3chenstolner,  Gujthur,  Aujaleu,  etc,)* 

• 

On  the  other  hand,  during  the  development  of  an  epidenic  one  nay  observe 
a  susceptibility  of  individuals  which  nothing  may  explain.  On  this  subject  there 
adults  0n°  *3roc^°  a2a  of  tho  individuals;  tho  patients,  aro  in  general. 

One  nay  suppose  that  among  nan,  the  lack  of  certain  assots  probably 
j  favor  the  dovolo.oxent  of  infection*  infact,  ono  noted  above  that  Pinkerton  and 
Schawarli  observed  that  faulty  olenentatlon  or  a  lack  of  thiamine  nay  start  latent 
infections  among  pigeons. 

Chapter  17 
Exportranetal  Study 

*>f®  have  stated,  that  after  a  description  by  Cocord  in  1S93  of  a  gran  negative 
^>ac^^-U3>  short  and  very  ooblle,  isolated  fron  the  bone  narrow  of  parrots  that^Med 
of  psittacosis,  it  was  admitted  in  a  general  way,  that  this  bacillus  was  the  cause  of 
th?  disease.  » 

However  this  gorn  could  nevor  be  found  in  a  person  during  the  period  of  infection 

The  x:;30  pandemic  was  tho  starting  point  of  a  series  of  experlncntal 

studios  waich  permitted  to  discount  I.’ocard;  conclusions  and  dononstrate  that  the  dis— 
caso  va3  caused  by  an  ultraviru3. 

Sodson,  '..’ostorn,  and  levy  Siapson,  at  th3  beginning  of  1930  rcportod(l)  that  they 
tad  studied  12  human  cased  which  clinically  presented  thcasolvcs^of  having  been  in¬ 
fected  by  psitaaoaio  and  6  parrots  in  relation  with  those  cases.  Their  bacteriological 
research  remained  negative;  they  were  neither  able  to  isolate  a  bacteria  of  tho 
jalnonclla  group  bactcriologically  or  aoro logically;  but  by  employing  tho  zebra  • 
^irrckaot  as  an  experimental  amitnl,  they  deaonotated  tho  presence  of  a  filterable 
jirus  in  tho  organs  of  tho  parrots  and  in  tho  material  derived  from  tho  hu run  cases 
j.citratcd  blood,  oorun,  or  pleural  exudate).  Under  those  divorce  conditions  they 
bbtalnod  virus  strains  which  allowed  thoa  to  transplant  the  disoaso  to  laboratory 
hninals  in  sorios. 


Receptive  Anisnls* 

Kany  animals  were  receptive.  The  pathologic  aspect  la  extremely  variable. 

It  depends  on  the  subject  and  on  the  naans  of  entrance  of  the  virus,  1-Ioreovor,  tho 
strains  of  ornithosis  are  considerably  different  from  the  strains  of  psittacosis. 

In  what  concerns  tho  pathogenic  strength. 

1.  Pslttaeldcs  ' 

Ecseareh  on  the  parrot  was  conducted  by  Elvers,  Ticrry  tnd  Sprunt  (2).  It  io 
po33lble  to* infect  these  birds by  the  digestive  roans*  by  the  nasal  or  th3  intramuscular 
esans.  The  discaso  develops  la  various  v.173  after  these  Inoculations;  it  might  result 
In  an  acute  form  in  a  few  days  or  m  a  chronic  fora  and  last  a  few  months.  Tho  ani-.uls 
night  dlo  suddenly  without  having  given  an  appreciable  sign  of  disease.  The  general  * 
rule,  however.  Is  that  they  looo  veig*it,  arrrprrm  their  foathers  stick  up,  their  feces 
become  liquid  and  one  nay  observe  a  nasal  secretion  during  tho  entire  course  of  tho 
disease.  Tho  majority  of  infected  parrots  died. 

Tho  disease  follows  the  sans  line  in  the  ease  of  the  parakeets.  Batson  and  kl3 
collaborators  used  the  type  Eelopsittacus  undulatus  or  zebree  parakeets,  for  their 
first  experiments  in  isolating  the  virus.  ‘The  receptiveness  of  this  i3  perhaps  not 
as  great  as  tbit  of  the  parrot  for  Bedson  discovered  that  xfctte  strains  of  virus 
conducted  In  series  of  the  parrakcct^  typo  had  a  tendency  to  I030  their  virulence. 

However,  the  psittacide3  cay  be  carriers  of  virus  without  showing  any  sign 
of  dicsaso.  Moreover,  experimenting  with  these  birds  is  dangerous  because  of  the 
contamination.  These  difficulties  have  resulted  In  tho  choice  of  other  animals. 

2.  Tho  Hen. 

Tho  domestic  hen  bus  shorn  itself  receptive  (1),  in  a  lesser  degree  than  the 
parakeet.  ?ivo  to  nine  days  aftor  inoculation  the  animal  becomes  careless,  sleepy; 
it  refuses  food  and  stays  ir.  uno  corner  of  its  ‘cage  with  closed  eyes  with  its*  head  and 
tall  hanging.  Zt  eight  stay  this  way  for  a  fow  days  end  die  In  the  stato  of  pronounced 
^Cmaciation.  In  csrtain  cases,  the  hen  apparently  doss  not  react  to  the  inoculation, 
however  it  a  x  liver  and  eplocn  are  virulent. 

.  3#  Gthsr  rsccptlvd  birds, 

A  canary  is  receptive  (Slkeles  (2})j  Ilcyar  and  Eddie  (3)  have  demonstrated  the 
preccnca  of  the  virus  in  canaries .  appearing  healthy.  Levinthal  (i+  )  had  positive 
results  in  transferring  the  virus  to  the  Japansso.rlce-b£±d.  •  Also  receptivo  arc  the 
finch,  tie  bengali,  the  calfat  (5). 

c*  v  w  4-~ 

Tho  pigeon  ,  greenfinch,  and  linoito  appeared  rofractary  (Bedson). 

In  connection  with  this  it  i3  important  to  remember  that  the  pigeon  (direplo- 
polic  daca  oeto  and  Streplopella  semtorquata)  may  spontaneously  be  Infected  with 
tho  psittacosis  virus  originating  in  parrots  or  the  jerakeets  when  in  contact  with 
those  birds  in  soc  logical  gardens  (Tenbinspr.  6)  •Moreover, Pinkerton  and  Swank  (7) 
noticed  that  tho  ormthosic  virus  cause  3/.vl.h_r»  iti3  infection  with  regularity  with 
the  pigeon  while  the  psittacosis  virus  of  huiins  or  avaiiy  origin,  expcrinentally 
la^  i  into  th  -s  type  of  animal,  only  rarely  cause  the  aparation  of  infection 
and  only  l'.  cases  where  viruses  have  recently  boon  isolated. 
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4*  Klee. 

ts . 

Krunr/iede  arid  his  collaborators  (1)  v.-ero  the  first  to  publish  on  the  receptivity 
of  cice  inoculated  intrapcritoncally  with  natorial  taken  froa  the  parakoote.  Moreover, 
they  demonstrated  the  active  agent  could  be  transplanted  fron  cdbsnouso  to  nouse. 

This  data  was  confirmed  and  completed  by  Gordon  (2),  Rive-s  ant  Barry  (3).  These 
authors  inoculated  the  virus  intraccrobrally,  and  were  able  to  obtain  an  indefnite 
transmission,  by  inoculating  fron  brain  to  brain. 


In  the  case  of  intrapcritoncally  inoculated  sice,  the  beginning  of  the  illness 
varies  with  tho  quantity  of  injected  virus  and  the  virulenqc  of  the  strain.  The  animal 
loses  its  appetite,  loses  v&oght,  it3  hair  stands  up.  The  lapse  of  tins  fron  the 
inoculation  to  the  aniaals  daathp  varies.  A  Croat  number  cf  nice  died  tfithin  48  hours 
others  die  off  in  three  weeks.  A  very  snail  number  13  cured. 

V 

Transmittal  in  series  is  easily  obtained  by  int rape rit one al  injection  of  an 
emulsion  cf  liver  and  spleen.  These  transmittals  in  series  do  not  diminish  tho  corns 
virulence  ns  in  what  concerns  the  parakeets,  on  the  other  hand  they  Increase  it  in 
the  case  of  the  mouse:  During  the  first  transposals  the  inoculations  of  0,  5  cubic 
centinsters  of  an  cnulsion  of  organs  of  10£  kills  animals  in  4  to  5  deys  and  a  few 
nice  in  survives.  However,  after  the  fortieth  passage  all  the  nice  die  regularly 
In  43  hours. 

I2.cc  show  no  symptoms  of  dloeasa  bha  day  after  intracerebral  inoculation  and  even 
a  few  days  later.  The  first  signs  consist  of  bristling  of  the  hairs,  hyperexcitability  . 
The  anlrnj  doesn't  oat  anymore.  It  ajays  In  a  bow  with  an  arched  back  and  head  d roping 
to  the  ground  between  the  periods  of  hypcrcnsitability.  One  may  often  observe  the 
ataxy,  the  nouse  turns  around  in  circles,  tries  to  jump  and  folly  back.-  This  i3 
followed  by  convulsion  fits  which  ia  ended.  The  position  of  doed  mice  Is  characteristic: 
the  head  xs  < retracted",  the  back  arched,  and  front  legs  are  S3 bnc  bent  while  the  back 
legs  and  tail  are  extended.  The  death  date  varies  with  a  dilution^  with  a  virus  used 
for  the  inoculation.  A  dilution  of  1$  kills  «***rin  40  *3  60  hours;  another 'at  0,  00001$ 
in  six  to  seven  days. 

Kbrsover,  Rivero  was  able  to  isolate  tho  virus,  by  Inoculating  intraperitoneally 
into  tho  sous©  '  froa  ?.  human  subject  during  tenth  day  of  illness.  He  showed 

vhat  use  this  ethod  could  be  m  tho  case  of  practical  diagnostical  disease  (1). 
Inoculation  of  psittacosis  virus  by  in  tho  mouse  through  the  respiratory  organs  used 
in  cheaothorapautic  experiments  by  Rauer  (2)  was  systematically  studied  by  G.  Horaus  (3) 
(4).  The  mso  died  in  two  to  throe  deys  following  intranasal  inoculation  whilo  under 
:hlorofor«a  anesthetic.  The  mice  arc  extremely  //■'/■’  -  ’  -  during  the  first  to  sixth 
iour  precodir. :  ttoir  death;  respiration  is  short;  often,  at  tho  moment  of  the  animals 
iaath,  a/>[ ..w'ity  of  bloody  latho**y  foam  appears  on  tho  lips  and  ths  noetrils. 

*"ii  U(,ui .  ...iMifwU  undor  th«  nuoroooopo,  u  poor  In  eelluUr  •lcmnti  und  contain i 

usd  ftb-niwr.o.  of  elementary  typioAl  corpuscles, 

"•hen  tho  virus  is  diluted,  a  lessening  of  tho  virulence  by  nasal  inoculation 
m suite,  which  can  be  compared  to  that  observed  in  peritoneal  inoculation  cases. 

Passage  from  lung  to  lung  docs  not  seen  to  modify  ths  virus:  tho  experimental 

I  disease  involves  in  the  seme  way  and  in  tho  same  details;  or  completely  different. 

U  a  natter  of  fact,  inoculated  cerebrally/  they  detor..unod  that  tho  appearance  of 
*  esningo- encephalitis  which  ie  deadly,  and  in  every  way  compares  with  the  psittacosis 
jnrus  injected  under  the  same  circumstances. 


I 

! 


/ 
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lndependwtbor^ia  totracelSlar^rouM41^  So  °n  th®  8Boars*  Either 

the  virus  of  ornithosis  has  no  mtho^in-?  °^1  hanl»  injected  intraperitonoally 

and  Koraguos  (jT^TvS  «*»»«»  V  Pinkerton 

Tanamura  (7).  f  "  0n0  43  notod  **  Coles  (6)  and  Hcyor,  EddlO  and 

5*  The  Chilnoa  Pigs. 

only  than  T100*  Intraporitoneal  inoculation 

SS  ?«v^rearti?n  *  .  8levatlcnV  (^son  and  Astern  $).  However 

n0r^i  ****  thrco  ^T3*  Examination  of  •  the  'liver  and  the  spleen 
I  the  V%ruj?zicc>  fhoy®  *hnt  the  virus  ha3  multiplied,  however  without  obtaining  . 

•  ■  d?¥?ji?*v*lora?nt  '**&  °«®  has  notod  in  the  toSSo./^ -/*.<  •*  ^  7?>  vX^? 

*  "  lost  (Beckon  1).  fW  th±3  Gnl,Qalt  4fter  the  third  P®83®^*  tho  virus  is  generally  c 

.1 *’ •  ,  *-  TV  *  -  -  -- •'  >-/*".  <t  <vt\.  ■.  -.v^— 

which  ^^ntansous^  inoculation  produces  up  to  2  to  5  days  /  a  pimple  of 
fSSti^n  nr1^  Jho. typo  of  reaction  produced  by  the  horpetic  virus:  there  is  ncj£ 

vhlS^nr^thfi10^?3^?1  th?  3°Jf  ot  the  P®W3  one  may^effieas-  and  swelling,  lesions 
jdiich  roach  their  height  on  the  third  or  fourth  day.  Passage  of  this  material 

it  13  an  in  situ  virus  puimiation.  Bedson  add  Western 
utilized  this  roacwlon  of  the  skin  of  tho  guinea  pig  as  a  method  of  virur  standardization. 

^8r  Wer°  10  obtaljl  a  lesion  transnissable  in  serios  from  the 
PIS#  ty  means  of  nf  intratesticular  Inoculation,  starting  with  an  emulsion 
mouse  spleen  virus.  The  transmittal  was  completed  the  second  or  third  day  of 

thJ  ^  Jf13**  when  Jh®  tiaticular  lesion  was  at  its  height.  However, 

tno  testicular  virus  of  tho  guinea  pig  was  never  of  any  great  strength. 


§jr  using  the  intraj 


naimer.  Rivers  and  Berry  (3)  obtained  the 


, _ , _ * _ .  .  *  , -  *  ~ jvAvcra  unn  ixrry  u;  ootainea.  ; 

T7(,'31°f3fn^  of  a  characteristic  disease  with  nearly  all  the  inoculated  animals, 
very  high  fever,  constant,  reaches  its  maximum  at  the  end  of  the  first  week  after 

Sd  thiV^°  of  fever,  the  animals  refuse  to  eat  losing  weight 

and  subject  to  ataxy  or  convulsive  crisis.  However,  generally  tho  animals  are 
rapidly  cured  and  arc  completely  healthy  two  weeks  after  the  inoculation.  The 
psittacosis  virus  has  indefinite  propagation  possibilities  by  means  of  this  passing 
iron  brain  to  brain  in  the  guinea  pi g.  This  passage  in  series  in  no  way  altea  the 
virulence  of  the  strain  for  parakeets  and  mice. 

_  _  -  Fortner  and  Pfaffsnberg  (4)  were  hbis  to  start  a  fatal  disease  between  fcz  the 
rifth  am  nintn  days  with  strong  dosage  of  virus  introduced  through  the  trachea  or 
the  peritoneal.  They  were  able  to  locate  tho  virus  in  organs.  With  small  doses 
they  causod  chronic  pulmonary  lesions,  without  a  virus  present. 

1 6.  Babbits. 

i.  i.  and  Sony  (5),  (6),  Gordon  (7)  have  proven. the  receptiveness  of  rabbit 

|  to  tho  psittacosis  virus. 

Gordon  working  with  this  animal  type  caused  a  high  tempo  through  intracutaneous 
inoculation,  tho  tempo  reachod  its  maximum  of  inflammation  from  40  to  60  hours  after 
Injection,  remaining  swollen  during  two  to  three  day3,  then  vanished,  without  ever 
turning  vosicule. 


A  . 


i  .rys-.'.m  .jiw***—--—'—————* 
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Following  intracerebral  inoculation,  with  aiudssdbx  aviary  3 train  passed 
through  mice,  (Jordon  observed  in  certain  cases,  an  acute  disease  acconpanied  by 
paralysis,  convulsions,  ofton  endin';  in  death  of  the  animal  from  the  second  to  the 
foruth  day.  Thoy  only  reached  negative)  results  with  human  virus. 

Rivera  and  Derry  described  the  disease  given  to  the  rabbit  through  intracerebral 
inoculation  as  an  illness  evolving  towards  a  cure  and  tranomisscble  in  series. 

The  virulcnca  of  this  rabbits  brain  strain,  is  con^plotoly  consorvod  through  the  . 
parakeet  and  the  .:kouse. 

Following  inoculation  in-  the  trachaaX  of  tho  mouse  virus,  these  authors  (l) 
observed  signs  of  fever  and  infection.  A  few  animals  died.  During  tho  autopsy 
tho  lungs  presented  pneumonia;  the  lung  cultures  remained  bacteriologicaily  sterile. 

Karo  recently  Fortner  and  Pfaffenberg  (2)vero  not  aide  to  infect  tho  rabbit 
by  muscular  means.  Thoy  caused  pulmonary  lesions  by  means  of  the  trachea,  but  the 
animal  remained  outwardly  In  good.hodlth. 

7.  Konkcya. 

Ilacaeues  monkeys  of  tho  typo  rhesus  macacus  inoculated  by  intratracheal  or 
through  the  nostrils,  with  mouso  viru3,  developed  a  bacteria  free  pneumonia.  This 
pneumonia  resembles  if  not  completely  similar  to  that  obsex-vedin  man.  (Rivers  and 
Borry  3)» 

Intracerebral  inoculation  of  the  virus  causes  coningo-cncephalitis  which  is 
cot  fatal  in  th3  macacus,  it  is  acconpanied  by  no  pulmonary  manifestations. 

i3  possible 

Transmission  in  series/with  monkeys  both  by  means  of  ths  trachea,  or  intra¬ 
cerebral  ly  .  However  the  virulence  of  these  strains  seems  to  get  lost  in  both  the 
case  cf  the  monkey  and  the  mouse. 

The  intramuscular  inoculation  of  the  virus  ha3  noj£  effect.  However,  it  one 
tJ:ca  pains  to  repeat  tho  injection,  one  may  notice  rret  neutralizing  antibodies  in 
ths  scrum,  and  tho  animals  inoculated  in  thi3  way  later  resist  to  inoculation  trhough 
|  the  trachea.  (Seo  xatcr  chapter  dealing  with  immunity). 

7  Chapter  7 

!  '  Pathological  Anatomy 

i  m  ' 

1.  Ar.itomo-?atholo gic  Lesions 
la  Kan. 

of  who 

At  autopsy/tho  subjects/died  from  psittacosis  one  always  finds  lesions  of 
inflammatory  state  of  the  lungs  which  is  characteristic.  Tho  pulmonary  lesions 
do  not  resoablo  in  effect  those  which  you  find  lh  pneumonia  or  usual  bronchial 
pesunonias.  They  are  moro  liko  those  found  in  influenza  cases  (Obemdorfer  (1)). 


i 

! 

I 

f 

! 


.  general,  one  finds  pneumonia  accompanied  by  muco— purulonto  bronchitis 

(Turnbull,  Obomdorfor,  Dogler).  However  Siognmnd  (2)  and  Gioae  (3)  observed  pulmonary 
lesions  without  alterations  of  tfco  bronchi/X/* 

If  In  numerous  cases.  Incision  proves  that  there  is  pu3  in  tho  bronchi 
(Oberoc :rfar)  and  if  during  the  microscopic  examination  one  finds  under  flamaatory 
bronchiectasis  at  ths  level  of  tho  T  •...  ..•»*"  'of  the  bronchi,  it  would  seem  we 
nust  condlder  the  pulmonary  lesions  as  riot  being  resultant  from  t.hoir  alteration 
of  the  bronchioli  (Wilson  4).  This  nuco  purulente  bronchitis  with  tho  presonce 
of  pneumo-bacteria  must  bo  considered  as  a  terminal  and  independent  complication 
of  pneumonia  (Tuhabull  5). 


Tho  characteristic  lesion  is  therefore  constituted  by  a  vascular  hemorrhaging 
pneumonia  dosquacttlve,  complication  by -a  pulmonary  thrombose  and  non  microbial. 

Microscopically  it  lac  presents/  itself  under  the  aspect  of  rod  dcpatlsation 
foci.  During  the  htatadterfcribcoc  histological 

examination  the  epitholial  of  the  alveoli  is  the  seige  of  proliferation  and  marked 
desquamation.  Tho  cavities  jeafas  are  filled  with  an  exudate  which  is  first  3erous 
then  fibrous  with  leucocytic  infiltrations.  However,  in  general  the  inflammatory 
cells  arw  not  numerous,  these  fibrins  deposits  being  extremely  rich  in  hematites. 
Moreover,  ono  may  notace  an  evermore  marked  thrombosis  of  tho  capillaries  and  the 
pulmonary  arteries.  Turbull  considered  this  progressive  development  of  thrombosis 
as  tb j  last  step  in  inflamation. 

groy 

Other  writers  (Oberndorfer,  Giese)  have  doscribed/iiepatisition  foci  with 
fibrinous  stroma  and  filled  with  leucocytes. 

The  plourous  filtrates  are  not  iaportmt.  However  one  may  note  in  numerous 
cases  fibrinous  deposits  on  the  superfico  and  slight  hemmorhaging  . 


|  Other  than  the  pleuro-pulaonary  lesions  a  certain  degree  of  digestion  and 
|of  nervous  edenie  may  sometimes  exist*  Hcrder3chce  (l)dl«»covered  a  case  of 
tocnorhaglc  pachymeningitis.  However,  nor o often  the  nervous  system  is  normal. 

•  'Sprunt  and  ~arzy  (2)  had  noted  small  hemorrhages  near  the  blood  vessels  and 
! diagnosed  then  a  cerbral  purpura,  in  relation  to  the  seriousness  of.  the  disease, 
’but  they  do  not  have  specific  character. 

!0n  the  other  hand,  microscopic  examination  of  the  spleen  shows  infiltration 
of  large  cells.  Ths  kidneys  and  the  liver  present  a  parenchnatic. , 

Beamorhagic  lesions  exist  mainly  in  the  grand  ghdesudask  abdominal  tract  (Turibull, 
irdorschoo,  Oberndorfer). 

la  tho  Kbnkcy. 

\  It  is  interesting  to  compare  the  pulmonary  lesions  in  human  psittacosis 
Utal  cases  and  in  those  observed  among  experimentally  diseased  monkeys. 
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Rivors  ur.<:  Eerry(3)  wore  a’.ilo  todiccovor  tho  way  of  extension  and  of 
formation  of  pulmonary  lo3iono  by  sacrificing  monkeys  at  specific  intervals  > 

after  inoculation  through  the  trachea  or  intranaaally.  Pneumonia  seta  in  near  *  1* 

tho  largo  bronchi,  in  the  araa  of  the  hollura  and  scon  to  spread  towards  the  •'  -  •<  f$Vi 

periphery,  along  the  alveolar  walls.  Hoaolution  follows  the  opposite  path*  LV 

Luring  this  evolution  or.o  roay  find  a  particular  combination  of  pgrt-haS fc waftrv;  f  ^ 

varied  pathological  prooosoooc  vascular  tightening,  dosquaration  of  tho  alveolar 
epithelium,  serous  oozing,  fibrin  deposits,  hemmorhagos,  necrosis  of  the  alveolar 
walls,  widening  of  tho  al.-eoico  by  poiynucleurs  and  jncnonuclourc. 

»  > 
Tho  jr.or.in-p.ti3  or.cophalitic  observed  in  the  nonkoy,  after  intracerobral  . 

Inoculation,  is  principally  characterized  by  a  cor.onucleur  reaction  at  the  level  ;  ‘  1 

of  tho  meninges. 

’  j 

V  * . 

pQittacideo.  j  j 

Tho  lesions  observed  in  the  parrot  and  parrakeet  are  mainly  localized  in  the 
splee  n  and  tho  liver.  The  organs  are  hypertrophied  and  often  small  grayish 
nodulos  ere  found  on  their  aurface. 


According  to  Mohs(l)  ono  must  consider  any  dead  parrot  with  a  spleon  largor 
than  3»5  =a:  and  less  than  8  to  12  im  which  is  hypertrophy  caused  by  simple  in¬ 
fections  as  being  suspect  of  having  liad  psittacosis,  '..hen  this  3plit  la  from 
5  to  6  mm  the  parrots  have  died  of  psittacosis.  The  histologic  clianges  in  the 
spleen  are  oft-;n  unimportant;  that  they  can  also  completely  destroy  the  normal 

architecture,  while  tho  reticulum  remains  intact. 

•>  # 

The  characteristic  lesion  of  psittacosis  in  parrots  is  found  in  the  area  of 
the  Uvur:  the  microscopic  examination  show3  numerous  zones  of  nocJosy  of  tho 
hepatic  cells,  irregularly  distributed  zones,  but  more  numerous  at  the  periphery. 
It  is  a  question  of  the  degenorative  process  during  which  th&ec5iiccytoplasm 
because  acidophil  and  granulated  and  is  retracted,  while  the  center  is  charged 
with  chromatin,  and  takss  on  a  pyknotic  aspect  and  often  disappears.  .  then  come 
leucocytes,  mostly  nononuclour,  which  infiltrate  the  lesion  and  may  observe  more 
than  lccitary  and  fibrin  deposits.  A  prolific  amount  of  hepatic  colls  forms  around 
tho  necrosed  foci.  At  all  levels  a  great  amount  of  Kupffer  cells  which  are 
tumorficd  oxi3t,  vacuoli^ed,  full  of  yellowish  pi -cent.  The  biliary  canals  are 
diolatod  and  sometimes  filled  with  nononucleurs  in  the  necrotic  zones.  The 
vc a.. els  arc  not  changed  in  a  constant  way,  however  they  can  be  thrombotic, 
especially  in  tho  cases  of  small  vessels. 

Spread  in  tho  entire  hepatic  para r chyme,  healthy  or  nocrosed,  ono  may  find 
colls  filled  with  elementary  corpuscles  about  which  wo  will  speak  lator. 

Beyond  the  splenic  and  hepatic  alteratipns  there  are  in  general  ,  in  the 
area  of  the  digestive  tube,  an  inflammatory  state  and  sometimes  lesions  of 
hemmorhagid  enteritis.  Poritonitis  is  often  found.  Levinthal(l),  Elkeles(2) 
havo  also  described,  a  pericarditis  and  pulmonary  lesions  of  the  pneumonic 
type  at  various  degrees.  This  pul  onary  ailment  wan  also  found  by  Sacquopoo 
and  7crra'oouc(l)j  but  it  is  very  rare:  Beds  on,  Rivers  have  nevor  mot  up  with 
it. 

In  the  mouse. 

After  intrapcntoneal  inoculati-  n,  one  finds  an  abundant  peritoneal  oozing 
among  those  animals,  it  is  alley  containing  fibrin  flakes.  Tho  elementry  corpus 
clea  ncy  be  brought  out  on  smears  from  this  oozing(aeo  furthur).  The  liver 


rT^bl  *  °f  5r8li<JW  «>lor(  Chamois),  full  of  infarct.  In  cases  of  acute 
1JPp88JlJ®  uPder  oicroscopical  oxanination,  infiltrations  of  fat, 

°f  tho  h°Patlc  c°ll8,  leaving  necrose  areaa,  infiltrated  with 
polynucleuro  and  raonooytos.  In  cases  of  slow  evolution,  tho  hepatic  cells  are 
nearly  normal  and  one  observes  only  nononucleur  masses. 

The  spleen  is  swollen,  vory  red  and  friable.  The  histological  lesions  consist 
of  necrose  zonos,  with  leucocyte  infiltrations,  in  tho  pilp  and  lymph  follicles. 

infected  intracorobrally,  may  present  lesions  of  tho  3ane  typo,  however 
n8*  t**,*®83  evident  1033  constant,  in  the  area  of  tho  liver  (20£0  and  tho 
splecn(lQs).  Mainly,  one  finds  a  nenenglto  encephalitis  charactorized  by  an 
exudate  composed  of  mono  and  polynucleur  colls. 

It  should  be  noted,  as  of  now,  that  the  elementary  corpuscles  may  bo  found 
easily  in  both  incisions  of  organs  and3moars  from  tho  exudates. 

Charactorlsic  lesions  nay  be  noticed  in- tho  area  of  the  lungs  of  mlco  inoculated 
nasally.  They  have  especially  been  studied  by  G.  Hornus(l),  whose  description 
we  borrow. 


!  The  lungs  of  mice  which  have  died  of  pulmonary  ppittacoois  may  present  various 

microscopic  aspects.  The  lung  often  seems  normal  mainly  of  mice  which  havo  died 
precociously;  only  microscopic  examination  allows  one  to  separate  tho  elementary 
bodies  and  histological  lesions.  At  othor  times  it  appears  ansa  homogeneous 
.  block  of  pulmonary  condensation.  But  most  often,- hepatization  of  a  grayish  pink 
color  is  obscr-.vd,  at  times  filling  only  a  section  of  a  lobe,  at  others  filling 
the  entire  lobo.  It  is  indeed  exceptional  that  no  large  regions  of  nrsmtotha 
lungs  of  comoj^tjaly  normal  aspects  are  left.  Lastly,  and  this  mainly  in  cases  of 
|  diseases  that  evolved  very  slowly(8  bo  10  days),  which  may  be  noted  after  inocu¬ 
lation  of  dilutions,  the  lung  is  of  nearly  normal  aspect,  only  seeded  hero  and  thore 
i  with  small  grayish  transluacont  grains. 

\ 

» 

\  You  should  notice,  that  whatever  the  macroscopic  aspect,  tho  pulmonary  edema 

is  always  of  importance. 

!  • 
Fron  a  his to pathological  point  of  view,  psittacotic  pneumonSa  in  the  mouse 
;  is  essentially  characterized  by  a  monocytic  alveolitis,  to  which  are  added  in 
!  variable  -degrees  edematous  and  congestive  lesions.  The  congestion  Afaich  i3  more 
i  or  less  imjjo^nt,  is  noted  mainly  when  illness  is  papldly  evolved.  Pulmonary 
1  edema  is  always  of  importance.  Tho  monocytic  alveolitis  is  always  clear  when  the 
lesions  havo  evolved  rapidly,  in  3  to  4  days..  But  evon  in  this  case,  and  even  . 

’  moreso  if  tho  pneumonia  is  of  tho  slowly  evolving  typo,  the  polynuclours  which 
•always  exist  in  these  lesions,  are  numerous .‘Hecrotic  foci  appear  at  tho  saaa 
time. 


The  abundance  of  elementary  bodies  in  the  area  .of  alveolitic  foci  is  variable. 
They  are  some  times  rare;  at  other  times  on  the  other  hand  their  abundance  is  extreme 
and  tho  great  majority  of  cells  is  filled  with  corpuscles.  Pracytic  colls  are 
always  mono nuc lour  elements. 

Affection  of  the  bronchi  is  inconstant:  they  3ono tines  contain  a  varying 
number  of  cellular  elements,  monocytes  and  polynucleurs.  These  leucocytic 
Basses  pare Holy  with  tho  core  or  loss  important  lesions  of  the  bronchlc 
•pltheliua. 


G.  Homus  discovered  normally  in  all  sections  of  pulmonary  psittacosis, 
olonwntary  bodies  In  tho  calls  or  the  bronchlc  o pltho liun,  The  presence  of  these 
bodies  does  not  necessarily  imply  deep  lesions  In  these  cells. 

Tho  experiments  or  G.Homus  t/ere  picked  up  by  Rudd  awl  Burnet  (2)  who 
obsorved  that  by  using  dilutions  they  limited^  the  Infecting  power  obtained  from 
pulmonary  lesions  in  foci.  This  foci  may  be  counted  clinical  which  provide 

a  nthod  or  of  rinding  the  tfirus. 

In  tho  rabbit. 

% 

Except  ror  light  ncningo-onccphalitis  which  is  common  ror  all  tho  infected 
animals  (Rivers  and  Barry),  tho  principal  difforencos  exist  in  lesions  of  tbs  liver, 
found  in. 10£  of  the  cases  in  which  consist  of  degeneration  of  foci,  of  necrosis  and 
and  infarctus. 

II.  ELSKSmEI  CORPUSCLES  . 

Tha  publication  by  Badson,  Western  and  Levy  Simpson,  which  demonstrates  that 
tho  etiological  agent  does  not  belong  to  the  class  of  filtrable  virus,  Lovinthal  (l), 
nillo  (2)  and  Coles  (1)  announced  nearly  simultaneously  that  they  had  observed  on 
probably  colored  preparations 

of  the  virulent  material,  very  small  formations  at  the  limit  of  visibility,  mostly 
intracellular,  wore  also  found  in  a  free  state  in  tho  preparation.  Ldvlnthal 
considored  thorn  as  small  bacteria  of  a  similar  nature  as  that  of  bacteria  tularense 
and  calls  tboa^  “Kicrobacterium  mulfiforma  psittacosis  Lillie  offered  to  call 
them  "  Rickettsia  paitiaci",  and  Coles,  Corpuscule  X.  Whatever  the  denomination 
used  these  authors  consider  it  tho  causal  z£  agent  of  the  disease. 

They  are  snail  round  or  slightly  oval  corp*-— las  resembling  very  little  shells 
and  appear  in  the  smear  either  isolated  or  in  pairs  or  in  irregular  groupings. 

Bacilli  forms  havo  been  described  by  C0I03,  Lillie,  Godson  and  Western,  but  were  not 
found  later.  It  would  therefore  appear  that  those  corpuscles  are  typically  round 
or  slightly  oval.  Their  dimension  varies  from  0.25  microns  to  0.45  microns  vi^h 
an  avorago  ox*  0.25  raicrons  to  0.30  microns. 

In  sections  and  preparation  made  with'  impressions  of  the  organs  the  corpuslces 
generally  appear  on  tho  inside  of  reticuloHeuUi  endothelial  cells  which  sometimes  are 
completely  filled  with  then.  However,  G.  Homus  (1)  noticed  on  3lidos  of  pulmonary 
pslttaco3i3  from  mouse ,  numerous  of  the  denantary  bodies  in  the  2£ht  of  the  bronchi 
either  in  tho  interior  of  monocytos  or  free,  oxtra  collular.  They  seem  to  make  their 
way  into  the  bronchial  canal  either  by  splitting  of  parasite  of  cells  and  dispersion 
of  elomenatry  bodies,  or  through  disquamatlon  of  the  epitholial  cell. 

Numerous  extracellular  forms  I5C  may  be  found  on  tho  smears  after  a  secondary 
washing  of  the  cells.  ■ 

In  using  ulema's  method,  after  differentiation  in  tho  axgag  orange  G.  tannin 
solution,  tho  elementary  corpuscles  take  on  a  doep  red  color.  They  may  also  bo 
colored  with  looffler'o  bluo  and  any  polychrome  blue.  Rivers  utes  the  coloration 
of  tho  rickettsia  modified  by  Castaneda. 

Lepino  and  Sautter  (2)  wore  able  to  bring  into  evidonce  the  presence  of 
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thymo nucleic  -acido  lit  the  d.cmentary  bodies  of  psittacosis  by  using  the  reaction  of 
Foulgen,  on  slides  from  the  lungs  of  nice  infected  intranasally. 

Cr»  these  corpuscles  really  of  tho  agonts  of  the  disease? 

The  fact  that  one  was  ablo  to  bring  into  ovidonee  those  formations  in  the 
•virulent  material  derived  from  various  sources  supports  this  hypotheses:  in  tho 
parrots,  Lcvintkal  and  Rivers  discovered  it  in  tho  pericardic  oezing;  Rivers, 
in  tho  liver,  in  -urn  Coles  discovered  it  in  the  blood;  Lillie,  in  the  pulmonary 
alveoli.  In  the  mouse,  in  tho  blood  and  tho  sploon  (Coles,  Rivers),  in  tho 
liver  (Rivers),. in  tho  poritoneal  exudate,  in  tho  miningo  exudate,  (Rivers),  and 
in  tho  alveoli  of  tho  lung3,  in  tho  cells  of  tho  alvolio  epithelium  and  in  the  cells 
of  tho  bronchic  epithelium  (Hornus).  Rivero,  however,  noted  that  ho  did  net  always 
find  these  corpuscles  in  tho  virulent  material  in  tho  origj&n  of  the  parakeets  and 
infected  sice.  Ke  has  also  never  boon  able  to  discover  them  in  the  pulmonary 
experimental  lesions  of  tho  monkeys.  Dodson  and  Western  and  also  Elkolos  and 
Barros  had  already  noted  tho  negative  factor,  in  what  concerns  the  aviary  or 
human  material.  Redo on  however  (3)  regularly  discovered  them  in  tho  spleen  of 
infected  mico  and  guinoa  pigs.  However,  tho  examination  of  a  great  number  of  mico 
suggests  that  tto  quantxtios  of  the  corpuscles  varies  par  all  oily  to  the  virulonco  (2*.). 

Tha  impossibility  forth  those  corpuscles  in  certain  types  of  virulent  materials 
is  not  a  sufflenp/  reason  to  dispell  tho  hypothesis  that  they  are  tho  yiru3.  This* 
is  what  more  exact  experiments  conducted  by  Bedson  tend  to  prove. 

Dodson,  having  centrifuged  a  virulent  emulsion  during  two  hours  at  5000  rpa, 
brought  back  tho  material  to  its  original  volume  ay  adding  physio/tLo^cal  water 
end  noticed  that  the  virulence  of  this  xxfccrss dt  emulsion,  tried  on  the  guinea  pig 
skin,  proved  Itself  identical  to  the  original  suspension.  On  the  other  hand  ,  the 
examination  of  the  obtains  d  material  in  a  smear  proved  that  the  elementary  corpuscles 
had  boon  concentrated  in  a  noticable  ma/nner.  Purification  of  the  virus  fraction 
centrifugation  gave  identical  results  and  the  material’ after  being  washed  twice, \ 
contained  only  elementary  corpuscles. 

Lastly,  tho  washed  corpuscles  of  this  particularly  agglutinated  by  serum 
from  guinea  pigs  inoculated  against  psittacosis  and  fixed  the  complement  in  the  , 

prosor.es  of  the  sens  specific  scrum. 

III.  DVOLUTIVS  CYCLE  OF  TIE  VIRUS  OF  PSITTACOSIS 

Lode on  and  Bland  (1,  2)  etd  Bland  and  Canti  (3)  continued  tho  morphological 
study  of  the  virus,  not  only  in  tho  mouse  spleen  infected  experimentally,  but  also 
in  tiscuo  cultures.  They  noted  morphologic  changes  taking  place  at  regular  intervals. 

Tho  first  forna  visible  with  a  microscope  are  apparently  homogenous  groups. 

They  are  soon  replaced  by  colonies  (cr  (llsrulae” )  of  corpuscles  of  more  or  less 
equal  size  and  having  a  diameter  of  approximately  1  micron.  These  large  shapes  . 
are  later  multiplied  by  means  of  division  and  of  a  series  of  successive  divisions, 
their  size  diminishes  progressively  and  reaches  that  of  elementary  corpuscles. 

The  regularity  with  which  this  porphologial  takes  place,  makes  tho  authors 
believe  that  thsro  13  evolutive  cycle.  The  fact  to  be  noted  is  that  when  the 
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elementary  corpuscles  reach/  a  convenient  coll  (either  in  the  animal,  or  in  cellular 
cultures;,  tl»7  arc  soon  and  constantly  replaced  by  forma  of  larger  dimensions. 

This  typo  of  evolutive  cycle  would  explain  the  pleomorphic  aspect  which  : 
Lovinthal  was  tho  first  to  describe.  k  :  -it 


chapter  n 

CKAHACTEUKTICS  0?  TIE  VITUJn 


Filtration 


One  of  the  essontial  characteristics  o*f  the  psittacosis  virus  is  to  gBLddcoujiah 
•  ftUgrr:  cross  through  the  folbv&ng  filters*  Berkofeld  IV  (zeacc  positive  results 
Armstrong  and  KcZcy  (1),  jjsdqsfcsbdt  Elkeles,  negative  results  Levlnthal). 

Ecrkefeld  7  (positive  results  with  Levlnthal)  Krunwiede,  Elkeles,  Barros). 

Chachorland  11,  12  (Bedson;  Pesch  (2)  ). 

Chamberlarol  13  (Sacquepeo;  Pesch).  ^  . 

Colts  E  K  (Pooch;  Bedson). 

*  Eoichel  D  (Ellioles). 

According  to  Slkoles  and  Barfos  the  best  results  were  with  Berke felcP^v^  ^ 
and  Chaaberland  II. 

.  .  # 

Lazarus  and  Koyer  (4)  obtained  completely  different  results:  during  their 
■rfrt  rrrtyrri-inrrb  trials,  the  borkofold  7  and  Charcberland  13  candled  and  the  Seitz  EK 
filtors  hold  the  virus.  Tho  differences  probably  hinges  on  tho  fact  that  the 
infectant  material  used  was  taken  from  cultures  on  the  chorlo-a&lantoic  membrane 
of  the  incubated  chicken  egg. 

Filtration  results  in  a  lessoning  of  the  virus.  On  the  other  hand,  Armstrong 
noticed  a  short  incubation  for  tho  filtered  note  rial— a  difference  that  was  not  found 
by  Pesch.  According  to  Boyer  and  Eddie  (5),  there  night  bo  period  dur  of  disease 
during  which  tho  virus  does  not  penetrate  filtered  candling.  Lovinthal  (6)  discovered 
that  the  psittacosis  virus  measures  0.22  microns  to  0.33  microns  by  the  ultrafiltration 
technique  used  by  Elford.  In  using  this  method  modified  by  Bauer  and  Hugos,  Lazarus 
and  Ksyer  (7)  obtained  constant  results  that  it  was  at  the  source  of  the  used  virus,  * 
vfrtRh  allowed  then  to  contribute  a  dimension  of  0.200  microns  to  0.300  microns 
to  the  virulent  particles. 

Conservation. 

Virulent  organs  kept  in  a  50£  glycerine  solution  at  /  6°C  in  the  refrigerator 
.conserves  their  activity,  during  throe  weeks  at  least.  (Bedson  1,  Gordon? 

2)  and  dven  during  36  to  66  doys)(J$yer  and  Eddie).  Hovever,/ti3suos  kept  in 
glycerine  for  a  few  days  might  lose  their  virulenco  (Bedson  and  V/ostom).  , 

Another  method  of  consists  of  placing  tho  infectious  material  in  a  phosphate 
solution  of  pH  7.6  at  6°C.  Under  these  conditons,  they  are  tested  on  tho  guinea 
pig*s  back,  the  tissue  still  shows  virulence  after  tho  55  day. (Bedson). 


Mayor  and  Eddie  picked  up  (Jordon* s  experiments  with  the  deaaication  of 
virulent  organs.  In  drying  infected  mouse  spleens,  on  calcium  chloride  or  on 
phosphoric  anjydride  and  by  keeping  them  at  /  4°C,  they  retained  their  virulence 
during  277  days.  On  the  other  hand,  dry  excrements  kept  at  room  temperature, 
kMpkxthaigxvtKv.tmm  would  lose  their  virulence  in  24  hours;  in  tho  icebox  in  4  days. 

Lastly,  Bedson  and  Western  conserved  certain  strains,  by  congelation, 
fax  (freezing)  and  found  them  virulent  after  the  50th  day, (4) 

Dilution. 

Blood  and  spleen  dilutions  from  infected  mice  wore  proven  virulent  up  to 
1/100,000  in  what  concerns  tho  spleen  and  1/10,000  for  the  blood  ao  studied 
by  Gordon  (5).  By  inoculating  mice  with  their  dilutions  up  to  1/100,000,000  and 
1/1,000,000,000  Fortner  and  Pfaffenberg  (6)  did  not  kill  all  experimental  animals; 
a  oertain  number  esepaed. 

Centrifugation. 

tie  show  above  that  Bedson  (7)  had  boon  able  to  concentrate  and  purify  the  virus 
by  means  of  fractionated  centrifugation;  a  centrflgue  at  5000  rpm  for  2  hours,  goes 
back  to  psittacosis  corpuscles  while  a  centrifuge  at  2000  rpm  for  10  minutes  has  no/ 
motion. 

Heat. 

Experiments  conducted  by  Gordon  on  the  mouse  helped  him  estimate  that  55  C 
for  30  minutes  is  sufficient  to  Inactivate  mostxpanmfc  parrot  strains,  but  does  not 
always  kill/  the  Virus.  On  the  other  hand  exposed  at  80  -  100  C  for  30  mimics 
seems  to  kill  the  virus  completely. 

Action  of  Antiseptics 

Permanganate  of  potassium  diluted  1:10,000  at  laboratory  temperature,  does  not 
always  kill  virulence.  The  virus  may  also  resist  through  an  additional  solution  of 
0.5£  of  phenol,  even  when  the  antispptio  is  allowed  to  act  at  37°C  for  20  hours. 
(Gordon). 

The  virus  soems  to  resist  the  addition  of  a  small  quantity  of  ether;  however, 
it  is  (Quite  changed  if  the  quantity  added  is  l(#j  at  5$  one  does  not  observe  this 
change. 

Treated  with  small  doses  of  formol  (l  to  2:1000)  the  emulsion  of  infected  mouse 
spleen  esisaxaac  conserves  its  antigenic  power  thaxaa  and  loses  its  virulence.  The 
virus  treated  in  this  way  may  be  heated  without  mfxixxuxi  lose  of  immunizing  power 
while  the  natural  virus  when  heated  both  loses  virulence  and  antigenic  (Bedson). 

Culture  of  Virus. 

Ve  have  shown  above  that  Bedson  and  Bland  (1)  and  (2)  and  Bland  and  Canti(3), 
during  their  research  with  the  virus  psittacosis  morphology  had  used  tissue  cultures. 
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Haagen  and  Crodel  (4)  cultivated  psittacosis  virus  in'  the  podium. 

A  number  of  tosts  made  by  IlacCallun  (5)  show  that  the  presence  of  like  cells 
is  indospensable  for  multiplication  of  psittacosis  virus* 

Ilowovor,  Q  mainly  the  various  media  and  '-  issues  of  the  chicken  egg  in  the 
state  of  devolopaont  were  used  for  virus  cultures. 

Chorio-rsnAllantoic  Hcmbrano 

Burnet  and  Rountree  (6),  Fortner  and  Pfoffenberg  (7)  were  able  to  obtain  the 
psittacosis  virus  culture  on  the  chorio- allantoic  membrane . 

Thevirus  did  not  reduce  as  evident/  lesions  as  the  vaccinal  virus*  The  counting 
method  by  tho  number  of  papules  is  not  usable.  According  to  Rountree  and  Burnet  the 
membrane  three  days  after  inoculation  is  thickened  by  the  edema  and  shows  a  variable 
degree  of  capacity.  Numerous  little  white  opaque  foci  are  dispersed  on  this  surface , 
from  0.25  to  1.0  ma  in  diameter.  These  foci  are  usually  small,  but  sometimes  wide¬ 
spread  and  dlc&odUbdoc  thicker. 

With  the  strains  used  by  Burnet  and  Rountree  the  embryo  survived  the  Inoculations 
>  and  the  lesion  disappeared  three  to  four  days  later. 

Lazarus  and  Moyer  ( \ )  continued  with  tho  study  of  psittacosis  virus  culture 
on  chorio-allantoic  membrane.  They  conserved  a  strain  for  38  months  and  effectuatod 
,  425  passages.  As  a  whole  they  confirmed  the  above  given  results.  However,  thoy 
point  out  how  rare  lesions  in  the  foci  are,  the  only  results  of  the  aafcdcoc  inoculation 
\  b  eing  edemateux  thickening  of  tho  membrane.  Moreover,  the  embryo  is  killed  the  second 
i  or  third  day  whon  tho  virus  fixed  on  the  egg  by  transferro.  This  period  might  be 
lenghtened  if  dilutions  are  injected i  five  to  six  days  (dilution  lj£)  and  even  6  to  8 
days  (dilution  1x1000). 

Burnet  and  Rountroe  stated  that  they  had  no  difficulty  in  infecting  the  mombrane 
with  a  source  of  the  virus  was  parrot  or  mouse  lesions.  On  the  other  hand,  Lazarus 
and  Mayor  noted  few  failures  with  suspensions  from  mouse  spleens. 

Later,  tho  inoculation  of  virulent  material  (liver  or  spleen  from  psittaootio 
pigeons)  into  tho  chorio-allantoic  membrane  helped  Smadel,  Well  and  Gregg  (2)  to 
isolate  fivo  strains  of  virus. 

Amniotlc  cavity. 

Burnet  and  Foley  23  (3)  Inoculated  psittacosis  virus  into  aonlotic  cavity  and 
found  that  it  multiplied*  Tho  onmintic  liquid  reached  a  high  virus  content. 

Inocuiation  In  heavy  doses  of  a  strain  which  had  boon  repeatedly  transferred, 
caused  a  certain  numboroof  fatal  cases  with  the  embryo,  after  tie  4th  day. 

The  vitollln  membrane. 

Yanaaura  and  Ksyer  (4)  were  able  to  obtain  a  psittacosis  virus  culture  in  the 
vitollln  membrane  of  an  embryo  of  approximately  six  days.  A  great  number  of  virus 
were  found  after  three  days  of  incubation  as  well  in  the  yolk  as  in  the  membrane 
itself. 


Allantoic  Canty 

la 

Williams  (5),  showed  that  It  sis  possible  to  cultivate  the  psittacosis  virus 
in  the  allantoic  cavity  and  that  the  quantity  of  collected  virus  were  greater  tr  on 
when  using  cultures  In  the  vitall&n  membrane.  Those  resits  were  Confirmed  by  tent 
B.  D.  Francis  and  Gordon  (6)  and  were  carried  to  two  further  groups:  atypical 
pneumonia  5F  strain  and  neningo-pneuaonia  5F.97  strain.  It  should  be  notod  that 
during  those  sans  series  of  experiments,  Williams  Haled  with  the  lyaphogranunlncatic 
virus  and  R.  D.  F  rands  and  Gordon  with  the  douse  pneumonia. 

CHAPTER  VH 

WATS  OP  VIRUS  FENETRATION 

We  have  seen  above  (experimental  study)  that  the  psittacosis  virus  may  be 
inoculatftd|(  with  positive  results,  by  aasa  many  means,  to  the  laboratory  animals. 

Here  we  will  only  remind  of  the  results  to  clear  up  the  epidemiologic  problem. 

First  of  all  the  positive  results  obtained  by  Rivers  following  digestive  and  nasal 
Inoculation  in  the  parrots.  It  Is  the  Intratracheal  and  intranasal  methods  used 
by  this  author  with  the  monkey  and  followed  by  pneumonia.  The  inoculation  x±th 
JflggranScac  In  the  mouth  (G.  Horans). 

This  ease  of  penetrating  of  the  virus  In  the  nucous  of  the  digestive  tract 
(parrots)  and  the  respiratory  tract  (parrots,  monkeys  and  mice)  contrast  in  fact 
with  tfco  harnlessness  of  the  intramuscular  inoculation  in  man  and  monkey  (see 
further  the  active  immunisation  attempts). 

REPARTITION  OF  TH5  VIRUS  III  THS  ORGANS  OF  T13 
INFECTED  ANIMUS  AND  ISADS  OF  ELIKUIATIQK 

In  the  infected  parrot  both  naturally  and  experimentally,  the  virus  ha3  been 
found  in  the  liver  (Beson,  Rivers)  In  the  blood  and  the  spldcn,  in  the  lungs  and 
nasal  secretions  (Rivers).  Bsdson  discovered  It  In  tho  intestines  while  Meyer 
and  Eddie  were  rot  Isolate  with  Irregularity.  The  excrements  were  proven  to  be 
virulent  (Rivers,  Keyer,  and  Eddie).  It  would  therefore  appear  that  the  means  of 
el ini nation  of  the  parrots  are  nasal  secretions and  urine,  in  human  patients,  the 
virus  has  been  isolated  during  inspection  in  the  blood  serum,  and  pleural  secretions. 
(Bedson).  Keyer  and  Eddie  did  not  find  it  in  the  blood  after  the  fourth  day  of 
illness.  In  using  the  white  mouse  as  tbs  control  animal.  Rivers  proved  the  existence! 
of  the  virus  in  the  sputum  taken  between  tho  3rd  and  9th  day.  Meyer  and  Eddie 
found  the  virus  up  to  the  27th  day,  but  Insist  on  the  fact  that  Its  incision  is 
irregular  and  the  examination  should  be  repeated.  The  lung  has  been  proven 
constantly  virulent  at  autopsy;  the  spleen  and  the  liver  nearly  always  (Bedson, 

Keyer,  and  Eddie). 

Wo  have  rated  above  (experimental  study)  that  the  repartition  of  the  virus 
depends ca  the  type  of  Inoculation  among  laboratory  animals  experimentally  infected. 

under 

With  iha  help  of  this  data,  it  Is  easy  to  state/what  conditions  human 
contagion  takos  place. 

The  cost  frequent  is  the  contagion  of  bird  to  can.  It  is  often  made  by  direct 
contact.  Or  by  indirect  contact,  by  nasal  nncus,  excrements  which  are  thrown  into 
the  air  by  birds  and  can  be  carried  by  air  current.  Man  i S  infected  by  the  respiratory 
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way  and  itodxxfaocax  ttt  rjnca sat tegae±ttgc  a  very  short  contact  with  virulent  material 
may  bo  enough  Tor  infection  to  take  place  (l). 

Contamination  through  diseased//  human  subjects  are  rare,  but  can  be  explained 
by  the  virulence  of  the  sputum. 

chapter  vm 

CLASSIFICATION  OF  PSITTACOSIS  AIID  ORUITHOSIS  VIRUS 

?fr^nW  that  .urphological  and  biological  resemblances  have  allowed  ns  to 
group  the  psittacosis  and  ornithosis viEd3 the  following  virus  in  a  homogenous  group: 

The  venereal  lymphogranulomatosis  virus  of  IHcolas  and  Favre  disease. 

The  atypical  human  pneumonia  virus  (Strain  S.F.) 

The  Ksnir.go-p: eunoric  virus. 

Tbs  cat  pneumonia  virus. 

The  souse  neuoonia  virus. 

to  which  certain  authors  add  the  trachoma  virus  and  that  of  blormorrhagia. 

One  m ay  fiud.  all  the  details  of  resemblarce  and  the  means  of  diagnosis  in 
tho  article  by  J.  C«  Levaditi,  dealing  with  the  Immunological  and  diagnostic 
methods  of  the  lUcolas  and  Favre  disease,  in  the  chapters  dealing  with  the  study 
of  reaction  of  the  deviation  of  the  complement  and  the  reaction  of  neutralization. 

Chapter  XZ 

Immunity  in  Psittacosis 
£au£ral  Immunity  in  man 

During  the  epidemiological  study  we  insisted  on  the  rarity  of  psittacosis 
among  young  children.  Than  during  the  epidemic  of  192901930,  in  England  out  of 
1U4  cases  studied,  only  4  were  under  10  years  of  age,  and  a  critical  examination 
of  these  cases,  cade  by  Sturdy  and  Scctt(l)  led  to  doubt  the  axsstjttnde exactness 
of  tho  diagnostic.  It  is  also  not  exceptional,  that  during  family  epidemics, 
young  children  do  not  catch  the  disease.  And  on  the  other  hand,  living  under  the 
same  conditions  as  their  parents,  one  would  suppose  that  they  too  had  been  in 
contact  with  the  virus. 

These  facts  zanxgmfhfehxthnxlxrtxRxrJhTnatiag  which  we  cannot  explain,  allow 
to  suppose  with  a  certain  degree  of  certitude  that  a  natural  immunity  towards 
psittacosis  exits  in  the  child. 

Immunity  resuting  froa  a  first  attack 

Epidemiological  studies  have  allowed  to  establish  another  fact:  the  low 
number  of  cases  nzaang  persons  dealing  with  commerce  of  the  birds.  This  relative 
absence  according  to  Sturdpeaad  Scott,  might  only  be  in  appearance,  but  if  it 
Is  to  be  admitted,  it  could  be  explained  that  existence  of  a  first  attach, 
accompanied  by  more  orless  grave  clinical  manifestations,  and  giving  a  certain 
degree  of  immunity. 

A  case  of  relapse,  has  occurred  in  contradiction  to  this  hypotheses;  It  is 
a  case  observed  by  Kenkkebach(2)  during  a  2nd  attack:  sick  once  in  1930,  ho  was 
Infected  6  years  later  in  a  laboratory,  following  manipulations  of  virulent  material. 
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The  lade  of  documents  in  human  modioing  does  not  allow  any  conclusion. 

It  is  easier  to  reach  conclusions  when  observing  whit  happens  among  animals. 

A  certain  degree  of  immunity  following  a  first  attack  may  be  noted  among 
cured  psittacides. 

Dedson  and  We3tem(l),  when  experimenting  with  parrots  and  zebra  parrokects, 
noticed  that  certain  subjects  resisted  to  inoculation  of  a  controlled  virulent 
material.  Invaariably  it  concerned  adult  cases.  Thus  xhmt  one  was  carried  to  the 
hypotheses  that  it  concerned  birds  immune  from  a  previous  natural  infection. 
Following  these  observations,  the  authors  used  young  animals,  so  as  to  avoid  new 
failures. 

A  more  precise  experiment  allowed  Bedson  and  Western  to  prove  the  existonce 
of  a  certain  degree  of  immunity  among  parrakeets  cured  after  first  experimental 
infection;  8  of  these  birds  were  given  a  test  Inoculation ; foii  showed  no*  symptoms, 

3  were  slightly  sick,  only  ono  died. 

Heyer(2)  has  shown  that  in  many  commercial  bird  enterprises,  approximately 
5#  of  the  young  parrots  and  approximately  1Q£  of  the  adults  have  psittacosis 
virus  in  the  spleen,  the  liver,  and  the  kidneys (  tho  virus  being  brought  into 
evidence  by  inoculation  in  the  mouse).  The  birds,  in  ouch  a  state  of  latent  in¬ 
fection,  resist  to  massive  inoculation  test  doses,  but  one  sacrificed,  one  may 
observe  that  they  are  all  virus  carriers,  with  a  very  small  exception(froa  2  to 
10  *). 

Similar  facts  have  been  observed  among  mice.  Rivers  and  Berry (3)  trying  % 
intraperitoneally  53  nice  which  had  lived  through  a  first  inodulation,  found 
only  5  who  survived.  Fortner  and  Pfaffenberg(A)  trying  a  lot  of  nice  which  had  • 
resisted  buooal  inoculation,  as  well  as  high  dilutions  of  virus  (1/100,000,000^' 
and  3/1,000,000,000).  They  proved  to  iw  immunized  in  a  proportion  of  20£.  x  '\\ 

On  the  other  hand,  Rlvors  and  Schwentker(5)  observed  that  monkeys  cured  of  y 
experimental  psittacotic  pneumonia,  are  loss  sensitive  than  new  animals  to  a  ?\ 
2nd  intratracheal  virus  inoculation.  Hovever  this  immunity  is  purely  relative 
Anri  fctrt*  if  too  great  amount  of  virus  is  injected,  the  refractory  state  cannot  bo  , 
brought  into  evidence. 

Neutralizing  power  of  the  serum  v 

% 

I.  Serum  from  the  convalescent 

i  • 

Bedson  and  Western  (6)  during  their  first  experiments  were  not  able  to  bring 

into  evldonco  a  neutralizing  serum  from  the  convalescent  bird.  \\ 

% 

Rivers,  Berry  and  Ri  oads(l)  were  unable  to  get  any  neutralizing  action  in  k  ' 
using  the  mouse  as  tho  test  animal.  However  when  using  intracerebral  Inoculation 
with  the  rabbit  and  taking  as  a  criterion  thermic  elevation,  thoy  were  able  to  find 
a  very  light  neutralizing  power,  however  so  low  that  it  ±fc  was  very  difficult  to 
demonstrate.  In  the  same  way,  Sacqueree  and  Ferrabouo(2)  while  using  the  parrakeet\ 
for  test  Inoculations,  were  unable  to  get  definite  results. 

Later,  Rivers  and  Schwenker  (3)  based  their  exporirent  on  tho  proportion  of 
dead  mice  and  they  used  the  average  lenght  of  disease  and  used  decreasing  doses 
of  virus;  by  this  means,  they  wore  able  to  brltfg  into  evidence  a  certain  number 
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of  neutralising  antibodies  in  the  serum,  and  a  certain  number  of  cases  of  psittacosis 
cured  more  or  less  recently^  1  month  to  3i  years).  However  the  inconstance  of 
results  in  nan,  does  not  allow  one  to  use  tho  neutralisation  test  for  retro¬ 
spective  diagnosis  of  psittacosis. 

Cn  tho  other  hand  in  tho  monkey,  those  authors  vore  ahlo  to  locate  antibodies 
in  fh-3  scrum  of  animals  killed  of  pssitacotic  experimental  pneumonia  from  39  dayo 
to  1B7  days.  Tho  difference  in  reaufcs  could  probably  be  explained  by  the  time 
passed  between  tho  curing  and  seeking  of  antibodies. 

2  Serum  of  h-  porimmunlzod  animals. 

Having  succcdded  in  immunizing  mice  by  means  of  inactivated  virus  by  am ana 
nf  tho  addition  of  fom>l(seo  below),  Bedoon  and  l'ostem(A)  noted  that  tho  serum 
-from  theso  mice  was  capablo  of  neutralizing  the  virus.  First  to  bring  this 
neutralizing  power  into  evidonca,  they  inoculatodlha  mixtures  virus-serum  into 
the  quinea  pig  by  the  intracutanoous  means.  The  various  virus  dilutions  in 
contact  with  tho  serum  gave  no  cutaneous  reactions.  Bodaon  continued  these 
experiments  in  the  guinea  pig(5)»  He  lntraperitoneally  located  virus  in  2  of 
these  animals  and  took  samples  of  the  serum  after  9  to  15  injections.  By  testing 
the  neutralising  power  on  ndco,  *ttfera  piT*  t-n f.rK-y  by  moan3  of  intraporitonoal 
inoculation  of  tho  mixture  of  viruses e rum,  he  notod  a  very  feeble  protective 
effcct(2  cases  out  of  6  examined);  while  on  tho  skin  of  the  guinea  pig,  the 
neutralizing  is  constant  for  tho  virus  dilutions  higher  than  10*2  power.  Bedson 
supposes  that  tho  difference  in  the  results  obtained  is  mostly  owed  to  the  great 
sonaitivity  of  the  mouse;  on  ths  other  hand,  it  is  possible  that  the  virus-anti- 
body  complex  is  separated  when  injected  lntraperitoneally. 

Aft-=r  having  been  able  to  immunize  mice  by  moans  of  a  fomol  vaccine  (see 
bolou)  iiadson(o),  dononstatod  the  presenco  of  gnfcdmshfcm  specific  antibodies 
icz  circulating  in  the  blood  of  mice  who  had  been  immunized.  These  antibodies 
present  in  feeble  concentrations  wore  brought  into  evidence  by  intrape ritono al 
inoculation  of  mixtures  o£  viru3-immune  serum  to  the  mouso.  The  injection  of 
apparently  neutral  mixtures  prauaricaused  the  doveloj-ment  of  an  inapparent 
persistant  infection. 

Ca  tho  other  hand,  having  realized  the  pathogenic  power  of  intranasal 
inoculation  in  the  mouse,  Rudd  and  Burnet (1)  found  no  reduction  of  the  virus 
activity  following  it 3  oxposure  to  the  action  of  an  in vitro  immune  serum. 

In  tho  samo  way,  Lazarus  and  I 'oyer  (3)  by  inoculation  of  the  chorio¬ 
allantoic  maabrano  of  tho  incubated  hens  egg,  were  not  able  to  demonstrate  the 
presenco  of  immune  antibodies.  * 

Agglutinating  power  of  the  irzsune  serums 

The  rfrsssc  washed  elementary  corpuscles  are  agglutinated  by  antiplittacosi3 
serums  from  immunized  guinea  pig3(Bedson02)).  The  reaction  is  extremely  specific: 

An  antl-spl.en-  mouse  scrum  has  not  action  on  the  corpuscles. 

Lazarus  and  Mayor (3)  studied  the  agglutinating  power  of  serums  from  hyper- 
im  .unau-d  animals  (rabbits,  guinea  pigs,  monkeys)  and  one  curc<* 

of  natural  infection.  They  noted  that  the  agglutination  of  tno  olcmentary  bodiod 
by  immune  scrum  was  specific  and  sup;  osed  that  there  existed  2  types  of  agglutin- 
ajino:  the  one  thermostable  and  tho  other  thernolabile.  On  the  other  hand,  a 
coaaon  antigenic  factor  was  found  present  both  in  the  elementary  vaccine  bodies 
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NOT  KEPRODUCIBU 

«nd  in  the  psittacosis  bodies,  Xegsix±tadt±K3X3^^  v,. 

Precipitating  power  of  the  imune  seruns 

Preciptinogens  were  sought  by  Lazurua  end  Meyer  (4)  in  the  filtrates  of  tissues 
infected  with  Psittacosis^  in  fact*  the  short,  o—  allontoio  membrane  of  the  chicken 
«Bbryo;f  but  the  results  were  not  absolutely  conclusive. 

Fixation  of  the  complement 

The  first  attempts  by  Bedson  and  Western  indicated  the  possibility  of  a 
Certain  specific  fixation*  with  the  serum  of  convalesencs.  Bedson  was  able  to 
obtain  through  new  experiments  (5)  (6)  ,  with  a  great  regularity,  ^ositivo 
results,  ir  utilizing  serums  from  human  psittacosis  patients  who  had  been  cured 
(  11  positive  cases  out  of  12  examined).  Cho  reaction  is  always  negative  with 
control  s .Turns,  exapt  when  utilizes  the  Wa3sormann  positive  serums;  these  in 
fact,  constantly  gave  positive  results,  both  with  antipsittasotic  antigen  (spleen 
of  Infected  mouse),  and  with  control  antigens,  (nomral  mouse  spleen  and  ectromelic 
mouse  spleens). 

In  psittacosis  subjects,  the  reaction  was  found  positive,  after  the  20th  day 
of  the  illness  and  until  the  5th  week.  It  is  probable  that  the  reaction  does  not 
last  long  during  the  convalesenco. 

Moreover,  Fcdson  Insists  that  -the  fixing  power  of  the  complement  of  the 
serum  is  of  a  very  low  order  and  ±jg<taPOtlrocV«  that  the  examination  must  be  con¬ 
ducted  with  rigor  if  one  is  to  roach  correct  conclusions. 

The  results  obtained  by  the  same  author  with  typer-immunized  guinea  pig 
serum,  are  much  more  precise.  This  serum  os  a  mattcrof  fact,  contains  a  high 
percentage  of  sensibility. 

The  difference  existing  between  the  neutralizing  power  of  the  anti  psittacotic 
Immune  serums  and  their  power  of  fixing  the  complement,  according  to  Dodson,  is 
probably  due  to  the  fact  that  the  virus  contains  more  than  one  antigen,  and  that 
He  therefore,  the  serum  contains  more  than  one  antibody. 

In  effect  it  would  a;  pear  that  the  psittacosis  virus  contains  2  antigens, 
one  resistant  to  boiling  temperature,  the  other  papidly  destroyed  at  the  same 
temperature(Bedson(l)).  Each  of  these  antigens  determines  the  production  of  a 
specific  antibody.  The  presence  of  these  2  antibodies  and  their  reaction  to  their 
respective  antigens  were  demonstrated  in vitro  by  the  fixation  of  the  complement, 
however  the  relationship  betwoon  the  2  antibodies  giving  the  fixation  of  Mw* 
complement  and  tiio  neutralising  jv*wer  of  Hie  o«nw  are  not  known. 

Attempts  at  active  immunization 
Non  attenuated  virus. 

Elvers  and  Schwentker(2)  wondered,  tyxauLtatg  whether  by  using  a  different 
Inoculation  channel  from  that  which  causes  the  disease,  they  night  confer  a  certain 
degree  of  immunity  to  subjects  treated  in  this  manner. 

They  injected  psittacosis  virus  ty  intramuscular  moans  into  monkoyn(??acacM« 
rhesus)  and  noticed  no  disease  oyrvtoma,  inxxn nsrxl  neither  In  ip»n»r«l.  nm* 
or  norvoitn.  The  Injections  were  r>nint*ii»t.eil  «l>  one  week  Intervale  In  i ••*••••, i  •*■•••!  ve 
doses  of  C.l  OO,  k'lijU  0.1*.  •»*!  an* I  one  tt.*  nf  vlnie,  Mn'W  VJ  In  ,’1  il«.r*  etl-r  IliU 


25 


th®  anir^1f  W8ra  tested  by  means  of  intrtracheal  virus  Inoculation 
Vil?0  way'  W?^18  a  non-vacclnated  control  animal,  developed  wide-sproad 
antibodies  ^ur^ur‘:'0r9*  tho  serum  of  the  vaccinated  monkeys  contained  neutralising 

Rivers  and  Schwentker  applied  the  method  to  mans  they  take  6  intramuscular 
#on  attenuated  virus  injections,  with  suecesive  dilutions  of  l^DOO,  1/500,  1/2^0,—"; 
1/100,  1/10,  During  and  aftor  this  series  of  injections,  thejl  observed  ho 
important  sign  of  sickness  and  were  able  to  control  the  appearence  of  neutralising 
substances  in  the  scrum. 

Attenuated  virus. 

A  first  experiment  conducted  by  Bedoon  and  Western  (l)  indicated  that  the 
virus  of  Psittacosis  inactivated  by  means  of  formal  is  able  to  provoke  the  devel¬ 
opment  of  a  certain  immunity  in  mice:  3  out  of  5  animals  resisted  the  test  inocul¬ 
ation.  later,  Dcdson(2)  uses  3  types  of  vaccines:  foroalated,  formalated  and  heated, 
heated.  The  virus  Inactivated  by  small  quantities  of  formal  may  provoke  a  high 
degree  of  lacainity.  .In  the  sane  manner,  that  formalated-heated  virus  possesses 
certain  immunizing  powers.  On  the  other  hand,  the  pure  heated  virus  losses  its 
virulence  and  its  antigenic  power.  *• 

Ievinthal(3)  obtained  the  same  results  with  the  foroalated  vaccine.  He  was 
also  able  to  immunize  mice  with  virus  inactivated  by  the  photodynamic  method  of 
Perdrau  and  Todd ( methylene  blue  and  rodlationsx)  • 

Rudd  and  Durnet(4)  were  not  able  to  increase  the  mouse  resistance  to  •htfart 
intranasal  infection,  by  means  of  formulated  vaccines.  However,  this  vaccine 
produces  and  important  rise  in  resistance  of  the  animals  to  intraperltoneal 
infection. 


Foroalated  vaccines  were  prepared  by  Tananura  and  Heyer(5),  starting  with 
tissue,  cultures  and  administered  intraperitoneally.  They  proved  effective  in 
mice  during  test  inoculations,  administered  in  the  some  manner. 

Wagner,  Keiklejohn,  Kings  land  and  I:4ckich(6)  prepared  vaccines  based  on 
infected  vitellino  membranes.  These  vaccines  protected  I5ice  An  75%  proportion, 
against  intrperitoneal  tests  of  10,000  to  1,000,000  LDcq  and  provided  complete 
protection  against  small  doses  of  from  1  to  10  KLD  intracerebrally  or  through 
the  respiratory  tract.  The  techiique  of  vaccine  preparation  employed  a  lyp- 
phiULzation  for  the  extraction  fgmfcfauc  of  ether.  Such  vaccines  were  extremely 
rich  in  elementary  bodies.  The  authors  noticed  that  the  vaccine  content  of 
complement  fixing  antigen  seamed  to  have  no*  relation  with  its  immunizing  rower. 

Despite  the  important  variations  observed  in  the  individual  susceptibility 
of  p3ittacides,  Meyer,  Eddie,  and  Yanamura(l)  were  able  to  administer  an  improtant 
degree  of  immunity  to  Kelopelttacue  undulatus  and  to  Munia  oryzivora,  by  the 
ad-anistration  of  fornalated  vaccine  deprived  of  infectious  powers,  based  on 
tissue  cultures.  HOwever,  this  immunity  is  incomplete;  thus  if  the  te3t  inoculation  v 
is  greater  than  100  doses  deathly  to  nice, • Mania  oryzivora  is  not  protected. 

These  facts  demonstrate  the  difficulaty  of  ixtxrJcxlxgx  active  immunization  of 
blrd3  against  psittacosis  or  ornithosis. 

Passive  Immunization  Attempts 

Passive  Immunization  attempts  were  made  by  Rivers  and  Derry  (2).  They  used 
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tho  serum  of  10  human  convalescent®  and  that  of  a  rabbit  which  had  been  Inoculated 
intracerebral!/.  Kice.vora  given  0.5  cc  of  serum,  from  4  to  24  hours  before  the 
administration  of  0.5  cc  of  virus  intraperltoneally.  All  the  animals  died  just 
as  quickly-  as  the  controls  treated  with  human  serum  or  with  normal  rabMty  serum. 

Thalheiaeir(3)  has  noted  observing  2  hu>nan  cases  of  psittacosis  treated  by 
i.njeo-.ion  of  convalescent  sorum  •  ’..11110  having  evolved  towards  better  health, 
they  are  not  absolutely  demonstrative,  considering  the  late  circurstance  under 
which  serotherapy  w;-3  practiced. 

Chapter! 

Chemotherapeutic  and  Antibiotic  Agents 

Uauer(l),  after  chemotheropcutic  tests,  reported  on  the  activity  of  trypa- 
flavinc  on  mouse  psittacosis. 

Rudd  and  Surr.et(2)  attempted  to  treat  experimental  mouse  infection  by  means 
of  sulphonamides:  they  were  unaable  to  bring  any  action  into  evidence.  Thoso 
results  were  fully  confirmed  by  Bedson  (3)  who  discovered  that  the  psittacosis 
virus  is  very  rarely  affected  by  sulphonamides. 

Penicillin 

The  effectiveness  of  penicillin  In  experimental  pslttaclsis  of  mice  was  demon¬ 
strated  by  Heilman  and  Kerrell(4)«  The  doses  used  wore  of  1000  units  per  mouse, 
divided  Into  5  doses,  during  every  24  hours  for  5  days. 

Parker  and  Diefendorf(5)  studied  the  effects  of  penicillin  on  the  multiplication 
of  various  virus  in  the  Rivera-Li  medium  and  in  Incubated  Chicken  eggs.  Negative 
results  were  registered  with  equine  cncophaloryelltis  virus,  with  the  vaccine  and 
tho  St.  Louis  encephalitis. 

On  tks  other  hand,  the  scientist  observed  a  negative  action  of  penicillin  cn 

the  development  of  psittacosis  and  meningito  pneumonic  virus  uhder  these  conditions. 

» 

Scdson  and  May(6)  confirmed  these  results;  but  underlined  the  fact  that  the 
quantity  of  penicillin  needed  to  treat  experimental  ?sittAc6sls  in  mice  Is  consider'-  > 
able;  a  minimum  of  600  units  per  day  las  in  fact  found  necessary. 

Coauared  action  of  Sulphonamides  and  Penicillin 

.  the 

Early  and  Horgan(7)  experirented  with  6BC  strain.  They  found  that  the  sodium 
salt  of  sulfadiazine  as  also  penicillin  were  effcctidoagents  in  the  treatment  of 
psittacosis  infections  given  intravenously  or  tetaeaperitoneally  to  nicer  under  the30 
conditions,  the  treated  animals (orally)  all  survived.  However,  when  using  the  intra¬ 
cerebral  channel  of  virus  inoculation,  or  the  respiratory  channel,  the  results  obtain 
ed  with  sulfadiazine  were  superior  to-  those  of  penicillin:  mice  inoculated  nasally 
survived,  with  disulfadiazine  treatment;  Inoculated  intracere brolly,  they 

died  4  to  8  days  after  the  controls* 

The  action  of  penicillin  and  of  sulfadiazine  on  various  strains  of  psittacosis 
and  on  a  strain  of  ornithosis  was  studied  by  Keiklejohn,  Wagner,  and  Beveridge(l) 
on  the  experimental  infection  of  on  incubated  hens  egg( inoculation  in  the  allantoic 
liquid  or  the  vitelline  membrane  of  the  embryo).  Immediately  injected,  than  4#  hours 
and  96  hours  after  the  inoculation  of  the  virus,  penicillin  slowed  up  the  inoculated 
embryos  death  with  every  strain  under  consideration;  strains  Dorg,  SP,  CJleason  and 
strain  7-207  of  pigeon  ornithosis.  On  the' other  hand,  sulfadiazine  was  only  active 
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NOT  REPEOPUC3BLE 

iSecUd2witht^??^rtSJrairS‘-,It  =nly  gaV*  ne*ative  "suits  in  the  cases  of  embyyos 
infected  with  psittacosis  strains  Borg  and  SF,  and  with  that  of  Omithhosis. 


The  action  of  the  2  agents  was  then  studied  in  mice  by  Wiseman,  Meiklejohn, 
Lackman,  Wagner  and  Beveridge (2).  For  this  study,  the  virus  inoculation  channel 
and  the  doses  injected  varied  according  to  the  pathogenic  character  of  the  strain 
^intravenous  channels  for  the  Gleason  and  Ornithosis  strains;  intraperitoneal  for 
the  Borg  strain;  intracerebral  for  the  SF  strain).  Penicillin  was  injected  subcutan¬ 
eously  or  administered  orally,  which  was  alio  the  form  of  administration  of  sulfadiazir.* 


As  a  whole,  the  results  conformed  to  those  obtained  on  the  hen  embryo.  Penicillin  ' 
has  very  definite  therapeutic  action  on  mice  infe  ’.ted  the  psittacosis  Glcnnon  j 

and  Borg  strains  .irul  l>y  pigeon  ornLthoois;  It  has  only  a  light  action  on  infections 
by  menns  of  the  SF  strain.  Sulfadiazine,  with  no  action  inanimals  affected  by  the 
Bor;  and  Sf  strains,  and  in  those  affected  by  pigeon  ornithosis,  is  extremely  \ 

active  in  the  cases  of  the  Gleason  and  6BC  strains,  which  confirms  the  research  ! 

done  3y  Early  and  Morgan  noted  above .  j 

i 

For  an  understanding  flibc  of  the  experimental  results  obtained  through  diverse  j 
medical  agents,  one  must  therefore  carefully  not  e  the  virus  strain  used  in  the  test.  < 


It  is  interesting  to  note,  that,  in  cases  whore  mice  treated  with  penicillin 
or  sulfadl  azine  survive,  the  virus  nay  be  found  in  the  surviving  animals  organs 
(Heilman  and  Herrel,  Uedsonand  May,  Early  and  Morgan). 


Certain  experiments  conducted  by  Early  and  Morgan(l)  also  rte-nanstrat  that 
the  mode  of  action  of  sulfonamides  and  antibiotics  is  not  simple. 


Psittacosis  v±rus( strain  6BC)  in  culture  on  embryonic  chicken  tissue  resists 
to  the  action  of  striptonycin.  Moreover,  when  it  is  rot  actively  multiplying, 
the  virus  nay  survive  in  the  presence  of  the  salt  of  sodium  sulfadiazine.  The 
resistance  of  the  virus  in  these  conditions(  Which  is  opposed  its  inhibition  by 
sulfadiazine  in  tissue  cultures  and  in  incubated  hens  eggs)  caused  Early  and 
Morgan  to  use  Sulfadiazine  and  Streptomycin  as  protective  agents  atainst  a 
possible  contamination,  the  virus  count  remaining  at  a  constant  rate,  in  the 
presence  of  these  agents.  One  could  therfore  use  this  method  to  isolate 
psittacosis  virus  from  contaminated  material. 


From  a  clinical  point  of  view,  Toomey  and  Lonrey  (2)  report  having  observed 
5  patients  with  bronchial  pneumonic  psittacosis  and  treated  with  sulphonamides 
9 su  1  ■  hapyrxdine  and  sulfathiazole).  They  noted  no  direct  amelioration  caused  by 
thi3  treatment.  However,  despite  the  seriousness  of  their  state,  none  of  the 
patients  died. 


Despite  the  small  dumber  of  observations  which  we  were  able  to  study,  it 
would-  seem  that  the  use  of  penicillin  cusses  a  favorable  effect  on  the  evolution 
of  the  human  diseas;  thus  ina  case  treated  a  s  of  the  5th  day  of  the  disease  with 
100,000  daily  units,  for  8  days,  while  not  responding  spectacularly  to  the  treatment, 
Turgas3en(3)  reports  that  the  temperature  dropped  back  to  normal  on  appro vinatly 
the  10th  day  of  disease.  Plippin,  Gaydosh  and  Fittopoldi(4),  observed  that  penicillin 
therapy  was  followed  by  a  definite  clinical  amelioration  within  36  hours. 


f 


